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© Digital signal recording and reproducing apparatus. 



© In a digital signal recording and reproducing 
apparatus, digital input data is transmitted in a trans- 
mission packet format and is recorded in a recording 
packet format. In a recording stage, an auxiliary 
signal generator (3) generates an auxiliary signal for 
special reproduction in the transmission packet for- 
mat, and the digital and auxiliary signals are con- 
verted into respective recording packets by means 
of recording signal converters (5, 6). Recording 
means (9, 10) performs a specific recording process 
on the recording packets and an identification signal 



for identifying between the recording packets of the 
digital signal and of the auxiliary signal. While in a 
reproducing stage, reproduction signal processing 
means (14, 15) performs a specific reproduction 
process on the reproduction signal to thereby re- 
construct the recording packets and the identification 
signal. A packet selector (16) detects the recon- 
structed identification signal to determine whether 
the recording packet is of the digital signal or of the 
auxiliary signal, and then the digital signal or auxil- 
iary signal is reconstructed by a signal reconstructor 
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(17) in the transmission format using the selected the normal reproduction mode is also obtained dur- 

recording packet, whereby a high quality image out- ing the special reproduction modes, 

put conforming to the transmission format used in 
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BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to a digital signal 
recording apparatus for recording digital signals to 
a recording medium, and particularly for recording 
compressed television signals containing an MPEG 
signal or other video signals compressed by means 
of a high efficiency compression algorithm, to a 
digital signal reproducing apparatus for reproducing 
the digital signals from the recording medium, and 
to a digital signal recording and reproducing ap- 
paratus for recording and reproducing the digital 
signals. 

Description of the prior art 

High efficiency digital coding technologies for 
video and other images signals have progressed 
significantly in recent years. Particular attention has 
been given to inter-frame predictive coding tech- 
niques as a means of reducing redundancy on the 
time-base axis, and international standards for vid- 
eo signal coding techniques have been established. 
One of these is the ISO-13818 specification, which 
is commonly known as MPEG-2 for the Motion 
Picture Expert Group of the ISO. 

This method reduces redundancy on the time 
base by inter-frame predictive coding, and reduces 
redundancy on the spatial base by discrete cosine 
transformation (DCT) coding. Predictive error is re- 
duced by motion compensation during inter-frame 
prediction to improve coding efficiency. The coded 
data is generally recorded using variable length 
block units, macro block units, MBS units, picture 
units, and group-of-picture (GOP) units. 

Systems for combining and packetizing the 
video and audio coded data in an MPEG signal 
have been established as a means of transmitting 
such variable length coded data. In this system, the 
coded data is first converted to variable length 
packets called a "packetized elementary stream" 
(PES); these PES packets are then divided into 
fixed length packets called the "transport stream 
packets" (TSP). Auxiliary information used, for ex- 
ample, to synchronize the audio and video or to 
identify multiplexed programs is also written to the 
TSP. 

As described in An experimental study on a 
home -use digital VCR (IEEE International Con- 
ference on Consumer Electronics, June 6 -9, 1989; 
WPM8.6), when recording a base band signal in a 
digital video cassette recorder (DVCR), the input 
video signal is compressed, then an error correc- 
tion signal is added to the compressed video signal 
for coding the signal for recording, and the coded 
signal is then recorded on a magnetic tape. During 
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reproduction, the signal read from the magnetic 
tape is detected and processed for error correction, 
and then decoded to output the video signal. Note 
that the video signal is recorded to the magnetic 
5 tape in fixed length packet units. 

When an MPEG or other compressed televi- 
sion signal is recorded and reproduced, the signal 
is packetized in units of a fixed number of bits in 
the transmission sequence of the signal sent from 
10 the encoder. During reproduction, the read-out 
packets are reconnected in the sequence read to 
reproduce the original signal, which is then trans- 
mitted to the decoder. 

With this conventional method, however, the 
is following problems develop when the input data is 
data compressed by inter-frame coding as in the 
case of MPEG signals. 

Specifically, during fast forward, fast reverse 
and other special reproduction modes, a part of the 
20 recorded data can be lost, resulting in significant 
image deterioration, because the heads scan 
across the recording tracks. 

In addition, during special reproduction modes, 
the data for plural frames is captured to generate 
25 the special reproduction frames, and therefore the 
data for plural frames may be mixed into one 
special reproduction frame, again resulting in sig- 
nificant image deterioration. 

Furthermore, it is not possible to reproduce 
30 directly from the recording tracks the. auxiliary sig- 
nals required for the decoder to begin the decoding 
operation even if it is possible to scan the frame 
data required for frame decoding during a special 
reproduction operation. On DVCR without a built-in 
35 decoder, it is also necessary to transfer to the 
decoder the data required for decoding, but the 
data required for the transfer is also lost. 

It is furthermore not possible to output the 
audio signal or text, symbol, and other character 
40 data during a special reproduction operation. 

When a tape recorded with a multiplexed sig- 
nal containing plural channels is to be reproduced 
in a special reproduction mode, it is also only 
possible to generate a signal multiplexed with the 
45 plural channels mixed. 

It is also necessary to add a staff signal for 
recording rate adjustment to the input signal in 
order to maintain a constant recording rate during 
recording of a variable length coded input signal in 
so which the amount of data transferred per unit of 
time varies. During reproduction, however, it is 
difficult to separate and reproduce the staff signal 
and the original input signal. 

The conventional apparatus is involved with 
55 another problem that undesirable mismatching may 
occur when errors occur and when overwriting data 
on a previous recording. 
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For example, when an error occurs, the error 
will affect the range at the very least the transport 
stream packet (TSP) and the packetized elemen- 
tary stream (PES) packet in which the error oc- 
curred. Conventionally, however, it is difficult to 
determine the TSP divisions in the recording pack- 
ets and the divisions between the PES packets 
recorded on the recording medium, and this makes 
it impossible to restrict the range affected by the 
error. To determine the locations of the transmis- 
sion packet divisions, an operation is required for 
sequentially decoding the bit stream from the 
header portion. When overwriting previous data, the 
position from which overwriting begins is irrespec- 
tive of the divisions between the previously re- 
corded packets, and signal components cannot be 
decoded and therefore image deterioration remains 
on the tape. 

Similarly, because it is not possible to deter- 
mine the hierarchical divisions between, for exam- 
ple, sequences, GOP, and pictures, in the video 
signal, errors and overwriting result in occurrence 
of image disruption. In coding methods such as 
MPEG using inter-frame predictive coding, image 
deterioration is caused over plural subsequent 
frames whenever the frame serving as the basis for 
the predictive coding is disturbed. 

Similarly, when plural multiplexed programs are 
contained in the input signal, it is also difficult to 
determine the divisions between the programs, and 
the effects of errors and overwriting affect over the 
plural programs. 

Moreover, there has been a further problem 
that correct synchronization is not attained when 
the timing must be synchronized with the input 
signal. For example, the transmission packets of 
MPEG2 signal also contain such timing reference 
signals as a program clock reference (PCR) signal 
for an external decoder to synchronize the decod- 
ing operation with the clock used during the coding 
operation; a decoding time stamp (DTS) for syn- 
chronizing a video signal and audio signal when in 
decoding operation; and a presentation time stamp 
(PTS) for synchronizing the decoded video signal 
and audio signal when the image signal is dis- 
played. 

If the tape speed is different between the re- 
cording and the reproducing modes, the transfer 
timing will differ from the actual timing, and the 
decoder will not be able to correctly decode and 
display the signal. For example, if the reproduction 
speed is three times (3X) the normal speed, the 
transfer timing of the timing reference signal will 
also be 3X the normal rate; if the reproduction 
speed is 1/2, the transfer timing will also be 1/2, 
resulting in that the decoder buffer will either over- 
flow or underflow. 



During reverse mode reproduction at, for ex- 
ample, - 1X or -3X the normal reproduction rate, 
the timing reference signal updates reversely to the 
normal mode reproduction rate and the data is read 
5 in reverse order. If the data is then output in the 
reverse mode reproduction sequence, the decoder 
is, of course, unable to correctly decode the data. 

Furthermore, when the reproduction rate 
changes during reproduction mode, the reproduced 
io data is not output while the tape speed is being 
changed. The timing reference data is therefore 
also not output, and the correct timing reference 
signal cannot be sent to the decoder. 

75 SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is 
to provide a digital signal recording and reproduc- 
ing apparatus resolving the problems inherent to 

20 the conventional signal recording and reproducing 
apparatus as described above. 

More specifically, an essential object of the 
present invention is to provide a signal recording 
and reproducing apparatus in which a high quality 

25 image output conforming to the transfer format 
used in the normal reproduction mode can also be 
obtained during special reproduction modes while 
suppressing image deterioration during the special 
reproduction modes. 

30 A further object is to provide a digital signal 

recording and reproducing apparatus for minimiz- 
ing image deterioration resulting from rate mis- 
matching, overwriting, or errors during recording or 
reproduction modes. 

35 In order to achieve the aforementioned objects, 

a digital signal recording and reproducing appara- 
tus according to the first embodiment of the 
present invention comprises a recording system 
and a reproducing system, 

40 wherein the recording system comprises: 

an auxiliary signal generating means for gen- 
erating an auxiliary signal in a predetermined trans- 
mission packet format based on receipt of a digital 
input signal transmitted in the predetermined trans- 

45 mission packet format; 

a recording signal conversion means for con- 
verting the digital signal and/or auxiliary signal to a 
predetermined recording packet format; and 

a recording means for applying a specific re- 

50 cording signal process to the recording packet and 
an identification signal for distinctly identifying the 
digital signal from the auxiliary signal, and record- 
ing the processed signals on a recording medium, 
and wherein the reproducing system com- 

55 prises: 

a reproduction signal processing means for 
obtaining the reproduction signal from the record- 
ing medium and applying a specific reproduction 
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signal process to reconstruct the recording packet 
and identification signal: 

an evaluation moans lor detecting the recon- 
structed identification siy'ial to determine whether 
the recording packet ib d recording packet com- 
prising the digital signal oi is a recording packet 
comprising the auxiliary signal; and 

a signal reconstruction means for reconstruct- 
ing the digital signal or auxiliary signal in the trans- 
mission packet format using the recording packet 
comprising a digital signal or auxiliary signal, re- 
spectively. 

By generating an au<iliary signal related spe- 
cifically to the input viooo signal based on the 
receipt input video signal separately from the nor- 
mal reproduction signal used during normal re- 
production operations, and simultaneously record- 
ing an identification signal into the recording packet 
recorded on the magnetic tape for identifying 
whether the signal recorded to that packet is a 
normal reproduction signal or an identification sig- 
nal, a digital signal recording and reproducing ap- 
paratus according to this embodiment provides im- 
proved image quality because it is able to correctly 
decode and output the reproduction signal even 
during special reproduction modes by reading the 
identification signal recorded in the recording pack- 
et during the reproduction operation. 

In this first embodiment, video header signal 
data identifying the number of pixels and the as- 
pect ratio and the like required for output image 
generation, and packet header information required 
in a transmission packet format or PES packet 
format, can be recorded with the special reproduc- 
tion data or the normal reproduction data to each 
recording packet. As a result, it is possible to 
reproduce the image data for high speed reproduc- 
tion and normal reproduction by simply identifying 
between special reproduction data and normal re- 
production data packets during reproduction opera- 
tion. This also simplifies the control operation dur- 
ing reproduction, and simplifies the configuration of 
the apparatus. 

In addition, by also recording the packet head- 
er signal previously in the order to be transmitted 
into the recording packets which the header in- 
formation is required when forming the PES pack- 
ets and the TSP, the packetizing operation at the 
output process is made easier. As a result, the 
special reproduction signal can be output with the 
same image format used commonly for normal 
reproduction, and high image quality can be ob- 
tained during the special reproduction modes. 

In a digital signal recording and reproducing 
apparatus according to the second embodiment of 
the present invention, the apparatus receives a 
digital input signal transmitted in a predetermined 
transmission packet format, and the auxiliary signal 
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generating means generates an auxiliary signal re- 
quired during special reproduction modes and 
header data common to special reproduction 
modes based on the digital input signal, and the 
5 auxiliary signal reconstruction means adds said 
header data to the auxiliary signal to reconstruct 
the transmission packet format. 

With this configuration of this embodiment, it is 
possible to separately record a packet header sig- 
w nal common to each of the transmission packets 
during recording modes. As a result, the transmis- 
sion packets can be easily reconstructed during the 
special reproduction modes. 

Moreover, the data common to a plurality of 
75 transmission packets is represented by the com- 
mon packet header signal to be recorded, and 
therefore the amount of the auxiliary signal to be 
recorded on the recording medium can be re- 
duced. 

20 It is specifically easier to collect the auxiliary 

frame data for any single frame during special 
reproduction modes by recording a video header 
signal common to each of the auxiliary frames 
between the auxiliary frame data for the individual 

25 auxiliary frames during recording modes. Even 
more specifically, reliable decoding during repro- 
duction is made possible because the common 
video signal needed for decoding is always dis- 
posed before the data corresponding to one frame. 

30 Even during reverse mode reproduction, it is possi- 
ble to collect the auxiliary frame data for one 
complete frame, the common video header signal 
can be read before the data for the one frame even 
during reverse mode reproduction, and the data for 

35 one frame can be easily rearranged in reverse 
order while reliable decoding is made possible. 

In a digital signal recording and reproducing 
apparatus according to another embodiment of the 
present invention, the recording system thereof 

40 comprises: 

an auxiliary signal generating means for gen- 
erating an auxiliary signal based on the digital 
signal, and auxiliary signal generation data which 
indicates auxiliary signal generation when an auxil- 

45 iary signal is to be generated based on the digital 
signal, and for generating auxiliary signal genera- 
tion data which indicates that the auxiliary signal 
was not generated when an auxiliary signal is not 
to be generated based on the digital signal; 

so a recording signal conversion means for con- 

verting the digital signal and, the auxiliary signal 
when the auxiliary signal is generated, to recording 
packets; and 

a recording means for applying a specific re- 

55 cording signal process to the auxiliary signal gen- 
eration data and the recording packets, and record- 
ing the processed recording signal onto a record- 
ing medium, and 

5 



7 



EP 0 668 697 A2 



8 



the reproducing system thereof comprises: 

a reproduction signal processing means for 
obtaining the reproduction signal from the record- 
ing medium and applying a specific reproduction 
signal process to reconstruct the recording packet 5 
and auxiliary signal generation data; and 

a signal reconstruction means for reconstruct- 
ing and outputting the digital signal or auxiliary 
signal using the recording packet comprising the 
digital signal or auxiliary signal when the recon- 10 
structed auxiliary signal generation data indicates 
generation of the auxiliary data, and reconstructing 
and outputting the digital signal using the recording 
packet comprising the digital signal when the re- 
constructed auxiliary signal generation data does is 
not indicate generation of said auxiliary data. 

According to the feature of this embodiment, 
the data indicating whether a special reproduction 
packet has been recorded is also recorded onto 
the recording medium. Therefore, it is possible to 20 
output an error message or take other appropriate 
action when the special reproduction packet is not 
recorded and the special reproduction mode is 
selected for reproduction. 

In particular, when an interference signal is 25 
superimposed to the input signal and special re- 
production can not be executed, special reproduc- 
tion can be disabled and meaningless special re- 
production can be eliminated by detecting in the 
input signal a copy information signal for evaluating 30 
whether the input signal can be decoded, or by 
detecting in the input signal an interference in- 
formation signal for evaluating whether the input 
signal can be decoded. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given be- 
low and the accompanying diagrams wherein: 40 
Fig. 1A is a block diagram of a digital signal 
recording and reproducing apparatus according 
to the first embodiment of the present invention; 
Figs, t B and 1 C are block diagrams of a record- 
ing circuit and reproduction circuit, respectively, 45 
of the present invention; 

Fig. 1 D is an explanatory view of a track pattern 
and recording packet location on a magnetic 
tape according to the present invention; 
Fig. 2A is a block diagram of a digital signal 50 
recording and reproducing apparatus according 
to the second embodiment of the present inven- 
tion; 

Fig. 2B is a block diagram of an auxiliary signal 
generator of the second embodiment; 55 
Fig. 2C is an explanatory view of a system data 
sync block for use in the second embodiment; 



Fig. 2D is a block diagram of a special re- 
production signal reconstructor of the second 
embodiment; 

Fig. 3 is a block diagram of a transmission 
packet deriver of the present invention; 
Fig. 4A is a block diagram of an auxiliary signal 
generator of the first embodiment; 
Figs. 4B and 4C are explanatory views each 
showing relation of a transmission packet and 
PES packet in MPEG signal; 
Fig. 4D is an explanatory view of a classified 
construction of MPEG video signal; 
Fig. 4E is a view showing an example of a 
header arrangement of MPEG video signal; 
Figs. 4F, 4G, 4H, and 41 are views showing an 
example of data arrangement below a picture 
signal of MPEG video signal; 
Fig. 4J is a view showing a high speed re- 
production packet generated by a high speed 
reproduction packet generator of the present 
invention; 

Figs. 5A and 5B are views for explaining the 
second way of auxiliary signal generation of the 
second embodiment; 

Figs. 5C is a view for explaining the third way of 
auxiliary signal generation of the second em- 
bodiment; 

Fig. 5D is a view for explaining the second 
identification way of an auxiliary signal of the 
second embodiment; 

Fig. 5E is a view for explaining the third iden- 
tification way of an auxiliary signal of the second 
embodiment; 

Fig. 5F is a view for explaining the fourth iden- 
tification way of an auxiliary signal of the second 
embodiment; 

Fig. 6A is a block diagram of a recording packet 

converter of the present invention; 

Figs. 6B, 6C and 6D are views for explaining the 

first way of packet conversion of the present 

invention; 

Figs. 6E and 6F are views for explaining the 
second way of packet conversion of the present 
invention; 

Fig. 6G is a block diagram of a first example of 
a signal reconstructor according to the present 
invention; 

Fig. 6H is a block diagram of a second example 
of a signal reconstructor according to the 
present invention; 

Fig. 7A is an explanatory view of a frame di- 
vision flag of the present invention; 
Figs. 7B, 7C and 7D are explanatory views of a 
second example of a frame division flag of the 
present invention; 

Fig 8A is a block diagram of a system controller 
of the present invention; 
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Fig. 8B is a view of a track pattern for explaining 
an operation of a system controller of the 
present invention; 

Figs. 8C and 8D are timing charts each showing 
examples of a control signal of Figs. 8B and 8E 
respectively; 

Fig. 8E is a view of a track pattern for explaining 
a third example of an operation of a system 
controller of the present invention; 
Fig. 8F is a view of a track pattern for explaining 
a fourth example of an operation of a system 
controller of the present invention; 
Figs. 8G and 8H are views each showing a track 
pattern for explaining a fifth example of an op- 
eration of a system controller of the present 
invention; 

Fig. 9A is a block diagram of a synchronization 
reference signal generator in the first example of 
synchronization reference signal processing ac- 
cording to the present invention; 
Figs. 9B and 9C are views for explaining the 
synchronization reference signal in MPEG2 sig- 
nal; 

Figs. 9D and 9E are block diagrams of a syn- 
chronization reference signal processor and syn- 
chronization reference signal generator, respec- 
tively, in the third example of the synchroniza- 
tion reference signal processing according to 
the present invention; and 

Fig. 9F is a view for explaining the synchroniza- 
tion reference signal sync block in a time stamp 
process according to the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The following describes preferred embodi- 
ments of the present invention with reference to the 
drawings. Before the description proceeds, it is to 
be noted that like parts are designated by the 
same reference numerals throughout the drawings. 

The following describes a construction and op- 
eration of a digital signal recording and reproducing 
apparatus of a first embodiment in the case where 
the apparatus receives compressed television sig- 
nals as its input signals to be transmitted in a 
predetermined transmission packet format (i.e., 
fixed-length of 188 bytes) containing image signals 
such as MPEG signal and the apparatus records 
the input television signals on a recording medium 
such as a magnetic recording tape, which the input 
television signals are compressed by a method of 
inter-frame predictive coding techniques. 

By this operation, variable length packets 
called PES packets are generated based on a 
predetermined number of transport packets. 



[Embodiment 1] 

Fig. 1A shows a block diagram of a digital 
signal recording and reproducing apparatus ac- 
5 cording to the first embodiment of the present 
invention. 

As shown in Fig. 1A, the digital signal record- 
ing and reproducing apparatus comprises a buffer 
memory 1 , a transmission packet (TP) deriver 2, an 

70 auxiliary signal generator 3, system controller 4, 
first and second recording packet (RP) converters 
5 and 6, dummy recording packet (DRP) generator 
7, first switching selector 8, formatter 9, recording 
unit 10, AUX recording packet generator 11, mag- 

75 netic recording head 100, magnetic tape 101, mag- 
netic reproducing head 102, driving circuit 103, 
reproduction unit 14, AUX data reader 12, defor- 
matter 15, recording packet (RP) selector 16, signal 
reconstructor 17, dummy transmission packet 

20 (DTP) generator 18, and second switching selector 
19. 

As shown in Fig. 1B, the recording circuit 10 
comprises an error correction (EC) coder 20 and 
modulator 21 while the reproduction circuit 14, as 

25 shown in Fig. 1C, comprises a demodulator 22 and 
error correction (EC) decoder 23. 

In the apparatus, the input digital signal is 
applied to the transmission packet deriver 2 
through the buffer memory 1. The system control- 

30 ler 4 is fed with an external control signal so as to 
identify whether or not the applied digital signal is 
of an MPEG transmission packet format. Alter- 
natively, by means of the transmission packet de- 
river 2, the transmission packet format of the digital 

35 signal is identified by comparing the information of 
the transmission packet format of the digital signal 
with that of the transmission packet format pre- 
viously provided in the apparatus. 

When the transmission packet format of the 

40 input signal is identified to be acceptable for the 
apparatus, the subsequent recording processes are 
executed. 

Whereas, in the case of having an unaccep- 
table format for the apparatus, the content indicat- 
45 ing that the input signal is not acceptable for the 
apparatus is displayed on a display panel and the 
recording operation is stopped. 

The digital signal as well as a transmission 
pulse indicating the header of the detected trans- 
50 mission packet is outputted from the transmission 
packet deriver 2 at each transmission packet. 

The auxiliary signal generator 3 generates an 
auxiliary signal in a transmission packet format with 
use of a partial or entire part of the digital signal 
55 applied from the transmission packet deriver 2. 

As an auxiliary signal, there is used, for exam- 
ple, a special reproduction signal for extracting an 
intra-frame coded frame signal among the image 
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signals contained in the digital signals and generat- 
ing the extracted signal m the special reproduction 
mode. 

In this embodiment, theft? is used a normal 
reproduction signal fur u;>u in the? normal reproduc- 
tion mode as an input image signal. 

The construction of the auxiliary signal gener- 
ator 3 is to be described later. 

It is to be noted here that, when an auxiliary 
data can not be generated due to interference data 
such as scrambles, the content indicating impos- 
sibility of generation of the auxiliary data is trans- 
mitted to the system controller 4 and then the 
subsequent process for goneratmg auxiliary data is 
not effected. 

The digital signal is fed from the transmission 
packet deriver 2 to the first recording packet con- 
verter 5 while the special reproduction signal is fed 
from the auxiliary signal generator 3 to the second 
recording packet converter 6. where the respective 
transmission packets are converted to a recording 
packet format called as a sync block having a 
fixed-length of 77 bytes which is a recording unit 
on the tape track as shown in Fig. 1D. 

The construction of the recording packet con- 
verter is to be described later. 

The header of 1 byte of the sync block is used 
as header information which indicates data of pack- 
ets and which the header information is added to 
each sync block. 

One bit of the sync block header is used as a 
flag for switching between the normal reproduction 
data and the special reproduction data, where a 
flag "0" is written in the first recording packet 
converter 5 for converting normal reproduction data 
and a flag "1" is written in the second recording 
packet converter 6 for converting special reproduc- 
tion data. 

By means of the dummy recording packet gen- 
erator 7, a dummy data sync block is generated 
based on the data rate of the input digital signal 
and the recording data rate of the recording system 
for compensating the difference therebetween. A 
flag for identifying whether or not the data is the 
dummy recording packet is recorded in each sync 
block header. 

For example, assuming that the flag for switch- 
ing between the normal reproduction data and the 
special reproduction data of the dummy data sync 
block is set "0" as the dummy recording packet 
evaluation flag with use of the second bit of the 
header of the sync block comprised of the normal 
reproduction data, when the dummy recording 
packet evaluation flag is "1", the data is evaluated 
as the dummy data. 

In a digital VCR, as an auxiliary data other than 
the input data, an AUX region is provided as a 
special region for recording the date of recording 
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and the like as shown in Fig. 1D. The AUX record- 
ing packet generator 1 1 generates a predetermined 
AUX sync block format, which the construction 
thereof is similar to that of the conventional digital 
5 VCR. 

The information fed to the system controller 4 
as to whether the transmission packet is detected, 
information as to the transmission packet format, 
and information as to special reproduction informa- 

10 tion are sent to the AUX recording packet gener- 
ator 11 and added in a predetermined AUX region 
sync block format in a similar manner to that of the 
other information. 

The system controller 4 controls the first 

is switching selector 8 so that the sync block com- 
posed of a special reproduction signal is arranged 
in a predetermined pattern order on the magnetic 
tape. 

The first switching selector 8 receives a sync 

20 block composed of normal reproduction signals 
transmitted from the first recording packet con- 
verter 5, a sync block composed of special re- 
production signals transmitted from the second re- 
cording packet converter 6. and dummy data sync 

25 block transmitted from the dummy recording pack- 
et generator 7, where the received sync blocks are 
adjusted in arrangement based on the control sig- 
nal transmitted from the system controller 4 so that 
the applied sync blocks are arranged in a predeter- 

30 mined pattern order on the track, and then the 
order-patterned sync blocks are fed to the format- 
ter 9. It is to be noted here that the recording 
pattern order of the AUX sync block is adjusted in 
a predetermined pattern similar to that of the con- 

35 ventional apparatus. 

In the formatter 9, ID information indicating a 
track position on the magnetic tape 101 of each 
sync block and indicating the sync block position 
on the track is added to each sync block. 

40 The output of the formatter 9 is fed to the 

recording unit 10 where the data having the ID 
information added is further provided with an error 
correction code added by means of the error cor- 
rection coder 20, and then subjected to modulation 

45 by means of the modulator 21. The resultant re- 
cording signal generated by the recording unit 10 
is recorded on the magnetic tape 101 by means of 
the recording head 100. 

Since the construction of the recording unit 10 

so is similar to that of the conventional digital VCR 
except for the error correction code varying in 
response to the input signal, therefore the detail 
explanation thereof is omitted here. 

Next, the following describes a reproduction 

55 operation of the apparatus. 

Initially, the normal reproduction mode or spe- 
cial reproduction mode of any optional times high 
speed is selected and then the control signal cor- 
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responding to the selected special reproduction 
mode is transmitted from the system controller 4 to 
the driving circuit 103 so that the driving circuit 103 
drives the magnetic tape 101 at a travelling rate 
corresponding to lite selected mode. 

In the reproduction circuit 14, the data signal 
read out by the reproduction head 102 from the 
magnetic tape 101 is demodulated by means of the 
demodulator 22 and the demodulated signal is sub- 
jected to an error correction process according to 
the added error correction code, and then the pro- 
cessed signal is outputtcd to the deformatter 15. 
As a result of the error correction process in the 
reproduction circuit, when there is a sync block to 
which error correction can not be effected, the 
error correction decoder 23 generates an error 
evaluation pulse together with the sync block. 

Since the construction of the reproduction unit 
14 is similar to that of the conventional digital VCR 
except for the error correction code varying in 
response to the input signal, therefore the detail 
explanation thereof is omitted here. 

The deformatter 15 extracts the ID information 
of the sync block added in the formatter 9 and 
rearranges each of the reproduced sync blocks 
based on the ID information in the same order 
pattern as that of the sync blocks recorded on the 
magnetic tape. The memory necessary for format- 
ting and deformattinq may be commonly used as a 
memory for error correction. 

In the deformatter 15. the AUX sync block of 
the recording packets generated by the AUX re- 
cording packet generator 11 is distinctly detected 
based on the ID and fed to the AUX information 
reader 12. The AUX information reader 12 trans- 
mits the information recorded in the AUX sync 
block to the system controller 4 

The recording packet selector 16 derives an 
identification flag from the sync block header for 
identifying the signal recorded in the sync block 
header. Then the recording packet selector 16 re- 
ceives the reproduction mode data from the sys- 
tem controller 4 which the reproduction mode data 
indicates as to whether the operation is in the 
normal reproduction mode or in the special re- 
production mode together with indication of the 
times of the reproduction rate. 

In the normal reproduction mode, selected is a 
sync block recording the normal reproduction sig- 
nal based on the identification flag and is then 
transmitted from the recording packet selector 16 
to the signal reconstructor 17. 

Similarly, in the special reproduction mode, 
selected is a sync block signal which records the 
special reproduction signal based on the identifica- 
tion flag and is then transmitted to the signal recon- 
structor 17. 



According to the information contained in the 
AUX sync block obtained by the AUX information 
reader 12, when it is turned out that no special 
reproduction signal is generated at the time of 
5 recording, since the system controller 4 has no 
data in the special reproduction mode, the image 
picture can not be generated, which the content is 
displayed on the display panel. 

In the signal reconstructor 17, the header and 

w the like is removed from the input sync block so as 
to be returned to the data arrangement pattern of 
the transmission packet to be generated. 

The construction of the signal reconstructor 17 
is described later. 

75 In the case where the sync block under current 

reconstruction processing is one which can not be 
error-corrected judging from the error evaluation 
pulse generated by the error correction decoder 
23, an error-indicator-flag located on the header of 

20 the transport packet reconstructed from each sync 
block is written. Thus, the fact that there is an error 
on the transport packet can be informed to an 
external decoder. 

The dummy transmission packet generator 18 

25 generates a dummy transmission packet in a trans- 
mission packet format, having no meaning for the 
external decoder. The outputs of the signal recon- 
structor 17 and dummy transmission packet gener- 
ator 18 are both fed to the second switching selec- 

30 tor 19 where the reconstructed transmission packet 
and the dummy transmission packet are selectively 
switched therebetween to adjust the reproduction 
rate to be outputted. 

With the above described construction, the 

35 special reproduction signal to be outputted in frame 
in the special reproduction mode is generated from 
the input image signal irrespective of the normal 
reproduction signal, and further when recording 
data in the sync block on the magnetic tape, also 

40 an identification flag for identifying whether the 
signal contained in the packet is normal reproduc- 
tion signal or special reproduction signal is simulta- 
neously recorded on the sync block header, where- 
by the identification flag recorded on the sync 

45 block header is read in the reproduction mode, and 
also in the special reproduction mode the repro- 
duction signal can be correctly decoded to be 
output, and therefore the image quality of the out- 
put displayed picture can be improved. 

so In addition, since the special reproduction data 

is generated in the transmission packet format 
same as that of the normal reproduction data, 
therefore the subsequent recording and reproduc- 
tion processes can be made in common use, sim- 

55 plifying the construction of the apparatus. 

Moreover, since the information as to whether 
the special reproduction packet is recorded in the 
recording mode is recorded on the recording me- 
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dium, even when the special reproduction mode is 
selected under the condition of recording no spe- 
cial reproduction packet, it is possible to cope with 
the disadvantage by generating an error message 
or the like in the reproduction mode. 

(TRANSMISSION PACKET DERIVER) 

Fig. 3 shows a construction of the transmission 
packet (TP) deriver 2. 

In the transmission packet deriver 2, the trans- 
mission packet (TP) format of the digital signal is 
identified by comparing the data of the transmis- 
sion packet of the digital signal with the data of the 
transmission packet previously provided in the ap- 
paratus. 

As shown in Fig. 3, the transmission packet 
deriver 2 comprises a counter 24, ROM 25, com- 
parator 26 and packet header detection (PHD) 
evaluator 27, where the ROM 25 stores a header 
bit line of the transmission packet, for example, 1 
byte of "0x47" is recorded in ROM 25 in the case 
of MPEG transmission packet. 

The counter 24 sends reading demands in 
sequence to the buffer memory 1 and ROM 25 
previously storing the header bit line, while sequen- 
tially feeding the bit line to the comparator 26. The 
comparator 26 compares the bit line fed from the 
buffer memory 1 and the bit line fed from ROM 25 
while shifting the addresses in sequence. When 
there is a bit line coincident with each other as a 
result of the comparison, a pulse indicating the 
time point at that time is transmitted to the packet 
header detection evaluator 27. 

Under a predetermined condition, the packet 
header detection evaluator 27 judges that detection 
of the transmission packet header is established, 
and then informs the system controller 4 of the fact 
that the input signal can be received in a transmis- 
sion packet format, where the predetermined con- 
dition is considered such as a case that the counts 
of the counter is three times or more, i.e., in this 
example, a coincident pulse is entered at an inter- 
val of 188 x 8 bits. When the comparison is effec- 
ted on a plurality of packet formats, the packet 
header detection evaluator informs the system con- 
troller 4 of which transmission packet format is 
acceptable. 

The transmission packet deriver 2 generates a 
transmission packet pulse indicating the header of 
the detected transmission packet together with the 
digital signal at each transmission packet. 

Information fed to the system controller 4 as to 
whether the transmission packet is detected and 
information as to the transmission packet format 
are both transmitted to the AUX recording packet 
generator 11 where the both information are added 
to form sync blocks of the recording packets in a 



OCID: <EP 0668697A2j_> 



predetermined AUX region sync block format in a 
manner similar to that of the other information. 

(AUXILIARY SIGNAL GENERATOR) 

5 

Fig. 4A shows a construction of the auxiliary 
signal generator 3 which comprises a transmission 
packet header (TPH) detector 31, packet ID detec- 
tor 32, PES packet header (PH) detector 33, image 

10 signal (IS) selector 34, image signal header (ISH) 
detector 35, high band factor (HBF) remover 36, 
memory 37, high speed reproduction transmission 
packet (HSRTP) generator 38, and decoding data 
(DD) detector 39. 

75 The digital signal inputted to the auxiliary sig- 

nal generator 3 is fed to the transmission packet 
header detector 31 . The transmission packet head- 
er detector 31 confirms the position of the header 
information of the transport packet contained in the 

20 input signal based on the transmission packet 
pulse applied together with the input signal, and 
the confirmed header position of the header in- 
formation is outputted to the packet ID detector 32. 
The decoding information detector 39 detects 

25 an interference information signal affecting against" 
the input signal contained in the transport packet 
header information and generates a generation flag 
indicating whether or not a special reproduction 
signal can be generated due to the interference 

30 information signal. 

In the packet ID detector 32, the ID information 
is detected for identifying each transport packet, 
and thereafter each transport packet together with 
the ID information is fed to the image signal selec- 
ts tor 34. 

The image signal selector 34 identifies whether 
or not the input transport packet fed from the 
packet ID detector 32 is a packet containing an 
image signal or other signal such as an audio 

40 signal. When the signal contained in the packet is 
related to an image signal, the header of the trans- 
port packet is extracted and fed to the memory 37, 
and thereafter the transport packet data with its 
header data removed therefrom is fed to the PES 

45 packet header detector 33 from the image signal 
selector 34. 

The transport packet header contains a flag 
called as "payload-unit-start-indicator" indicating a 
dividing position of the PES packet which indicates 
so that a new PES packet starts from the outstanding 
transport packet. When the flag "payload-unit-start- 
indicator" indicates a division of the PES packet, 
the presence of the PES packet division is in- 
formed by transmitting the PES packet pulse to the 
55 packet header detector 33. 

In the PES packet header detector 33, the 
position of the PES packet header is identified 
based on the PES packet pulse and the PES 
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packet header is derived and fed to the memory 37 
in a simitar manner to that of the transport packet 
header. Then the PES packet with its header re- 
moved therefrom is fed to the image signal header 
detector 35. 

Figs. 4B and 4C show a transport packet and 
PES packet, respectively. 

The transport packet header detector 31, as 
shown in Fig. 4B, detects the positions of the 
header data in the transport packet, namely, the 
header positions of the transport packet headers 
TPHO, TPH1, TPH2 and TPH3 and then transmits 
the header information to the high speed reproduc- 
tion transmission packet converter 38. Signals PO, 
P1, P2, and P3 other than the header information 
contained in the transport packet are fed to the 
PES packet header detector 33. 

In the PES packet header detector 33, the PES 
packet is formed with a PES packet header PESHO 
as shown in Fig. 4C. 

In the image signal header detector 35, the 
header information at each classified stage in the 
image signal is fed to the memory 37 while the 
remainder signals are fed to the high band factor 
remover 36. The high band factor remover 36 
extracts, a code of a factor of DC components in 
each block, a partial code in a low band of the AC 
factor (AC components) and EOB (End Of Block) 
added to each block end among the image signal 
and then the extracted codes are fed to the mem- 
ory 37. 

The following describes the operation of the 
image signal header detector 35 with reference to 
Figs. 4D to 41. 

The image signal fed to the image signal head- 
er detector 35 is constructed as shown in Fig. 4D, 
where the compressed video data bit stream in- 
cludes an l-picture (intra frame), B-picture (bidirec- 
tional interpolated frame) and P-picture (predictive 
frame), which are produced in a pattern 
l,B,B ; P,B,B, repeatedly. The frames in the pattern 
l,B,BP,B,B are called a group of pictures (GOP). 
The l-picture includes one complete data for one 
frame and can reproduce one frame picture by 
itself. The B-picture includes data for one frame, 
but can not reproduce one frame picture by. itself. 
Similarly, the P-picture includes data for one frame, 
but can not reproduce one frame picture by itself. 
Thus, the l-picture can be considered as an in- 
dependent frame that can reproduce by itself, and 
B-picture and P-picture can be considered as a 
dependent frame that requires to make reference 
of other frame. 

Video sequence, GOP and picture data ar- 
rangements are respectively provided with header 
information which is required in the decoding op- 
eration. 



Fig. 4E shows an example of the arrangement 
of the respective headers. In more detail, each 
video sequence has a sequence header added, 
each GOP has a GOP header added, and each 
s picture sequence has a picture header added. The 
image signal header detector 35 outputs these 
header information to the memory. 

Figs. 4F to 41 show an example of data ar- 
rangement of the picture signal and the like except 
io for the header information, where Fig. 4F shows a 
data arrangement of the picture signal, Fig. 4G 
shows a data arrangement of MBS signal, Fig. 4H 
shows a data arrangement of macro block con- 
tained in the MBS signal, and Fig. 41 shows a data 

75 arrangement of a 6-block signal contained in the 
macro block signal. When the special reproduction 
data is generated, only a packet containing a con- 
tent of one picture previously indicated by the 
picture signal is used among the PES packet. As 

20 shown in Fig. 41, the value of DC component of 
fixed-length code of each block, low band compo- 
nent of AC component of variable length code and 
EOB (End of Block) added to each block end are 
extracted to produce special reproduction data. 

25 The high speed reproduction packet (HSRTP) 

generator 38 is fed with various information input- 
ted such as, header information of a transport 
packet stored in the memory 37, header informa- 
tion contained in the PES packet, attachment in- 

30 formation of an image signal, and high reproduction 
data outputted from the high band factor remover 
36. These signals are generated and recorded in a 
transport packet format same as that at the input 
time serving as a recording unit on the magnetic 

35 tape as shown in Fig. 4J. 

In the decoding information detector 39, al- 
though an interference information signal against 
the input signal in the header information is de- 
tected in this example, it is not limited to this and a 

40 copy information signal may be detected instead of 
the interference information signal. In this case, the 
decoding information detector 39 is fed with copy- 
ing times up to the current time as a copying 
information signal, and when the copying times 

45 exceed a threshold, a copying flag is set unable to 
copy, and the subsequent recording operation is 
not executed. 

(EXAMPLE 1 OF RECORDING PACKET CON- 
50 VERTER AND SIGNAL RECONSTRUCTOR) 

The following describes the first example of the 
construction of the recording packet (RP) converter 
5 (or 6) and signal reconstructor 1 7. 
55 Fig. 6A shows a construction of the recording 

packet converter 5, which comprises a memory 50, 
counter 51, recording packet header (RPH) gener- 
ator 52, switching unit 53, recording packet pulse 
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(RPP) generator 54, synchronization reference sig- 
nal (SRS) processor 55. frame division flag (FDF) 
generator 56. counter 57, and division flag (DF) 
adder 58. 

The switching unil 53 is controlled with use of 
the transmission packet pulse and count value of 
the counter 51 to thereby form one group from two 
transmission packets (TPO, TP1) each having 188 
bytes as shown m Fig. 6B. 

A transport packet extra header (TPexH) of 3 
bytes is added to the header (TPHO, TPH1) of each 
transmission packet, and thereafter the one group 
is separately divided into five data parts. 

The operation of the synchronization reference 
signal (SRS) processor 55 will be described later. 

As shown in Fig. 6C, one byte of sync block 
header (SBH-0 to SBH-4) generated by the record- 
ing packet header generator 52 is added to each of 
the five data parts to form five sync blocks (SBO, 
SB1, SB2. SB3. SB4) each having a data length of 
77 bytes. 

Each sync block header is provided with var- 
ious flag information to be recorded therein such 
as, a frame division flag renewed at every frame by 
the frame division flag generator 56, information 
identifying five sync blocks distinguished by the 
counter 57 or identifying the group formed in a unit 
of five sync blocks, a flag indicating whether the 
sync block is related to the normal reproduction 
data or related to the special reproduction packet. 

As shown in Fig. 6D. each sync block is pro- 
vided with ID information added thereto by means 
of the formatter 9 and further provided with an error 
correction parity bit (Parity 0, 1. 2, 3, 4) added 
thereto by means of the error correction coder 20 
in the recording circuit 10. 

Fig. 6G shows a construction of the signal 
reconstructor 17 which comprises a unit evaluator 
60, memory 61, recording packet header (RPH) 
remover 62, error packet (EP) display unit 63, 
counter 64. and synchronization reference signal 
(SRS) generator 65. 

In this example of the signal reconstructor 17 t 
the data except for the header added when forming 
the five sync blocks is rearranged in the order of 
the two packets same as that at the time of input 
and the rearranged data is then outputted. 

The unit evaluator 60 judges whether or not the 
five sync blocks are completely provided for for- 
ming one group based on the information added to 
each sync block header and simultaneously judges 
based on the input error evaluation pulse whether 
or not there exists a sync block to which error- 
correction was not effected. 

When the five sync blocks are completely pro- 
vided for one group, the sync block header is 
removed by the recording packet header remover 
62 to reconstruct the transport packet to be gen- 



erated. 

Whereas, when the five sync blocks are not 
completely provided, or when there exists an error 
in the sync blocks, it is judged by the error packet 
5 display unit 63 in which transmission packet the 
outstanding sync block including an error occur- 
rence is located, and a flag (i.e., error-indicator- 
flag) indicating this packet being an error packet is 
established in the header of the transport packet 

10 including the part of the error occurrence. Thus, 
after reproduction, it is possible to judge in the 
decoding portion whether an error packet exists. 

According to the method described above, 
since the dividing positions of a transmission pack- 

15 et can be confirmed, it is possible to prevent the 
error from affecting on the data portion except for 
the outstanding transmission packet. 

By recording the information related to the 
format of the transmission packet of the input sig- 

20 nal, the dividing position of the transmission packet 
can be easily confirmed, and error propaganda and 
effect of overwriting can be suppressed within the 
range of one transmission packet. 

As described above, interconnection within a 

25 packet is stored as an additive information among 
the transmission packets and sync blocks, an error 
flag can be established for prevent the reconstruc- 
tion of the transport packet to be outputted when 
the five sync blocks are not completely provided as 

30 shown in this embodiment. Thus, error propaganda 
and effect of overwriting can be suppressed within 
the range of one transmission packet. 

In the first example, generally in the case 
where p pieces of normal reproduction packets or 

35 special reproduction packets are recorded at every 
m pieces of sync blocks, at least one division 
information is recorded in each of the m pieces of 
sync blocks as disclosed in the present embodi- 
ment, all the p pieces of the normal reproduction 

40 packets or special reproduction packets can be 
identified among the m pieces of sync blocks. In 
addition, by recording in each sync block the in- 
formation as to whether all the p pieces of normal 
reproduction packets or high speed reproduction 

45 packets are recorded within the m pieces of sync 
blocks, when e.g. p pieces of packets are not 
completed, the data output can be prevented in the 
reproduction mode. 

Moreover, although two transport packets TPO 

so and TP1 are formed of five sync blocks (SB0-SB4) 
in this embodiment, it is not limited to this and any 
number of the transport packets can be applied for 
the number of the sync blocks. For example, one 
transport packet may be composed of three sync 

55 blocks. 

Moreover, although each sync block is pro- 
vided with an additive information added thereto, 
the type and position of the information to be 

12 



3OCI0 <EP 0668697A2J_> 



21 



EP 0 668 697 A2 



22 



added are optional. 

(SECOND EXAMPLE OF RECORDING PACKET 
CONVERTER AND SIGNAL RECONSTRUCTQR) 

The following describes a second example of 
the recording packet converter and signal recon- 
structor with reference to Figs. 6E and 6F. 

The second example of the construction of the 
recording packet converter is similar to that of the 
first example except for the dividing timing into 
sync blocks by the counter 57. 

The input signal is subjected to recording 
packet conversion so as to be divided at every 77 
bytes in sequence in the order of transmission 
order not in a unit of two transport packets. In this 
case, the input signal is recorded in a sync block 
format as shown in Fig. 6F, where SBHO, SBH1, 
SBH2, SBH3 and SBH4 denote sync block header 
data. By means of the transmission packet division 
data (TPD) generator 59, the dividing position data 
of the transport packet data is recorded in the sync 
block header. 

Fig. 6H shows the second example of the 
signal reconstructor 17 which comprises a memory 
61. recording packet header (RPH) remover 62, 
error packet (EP) display unit 63, counter 64, syn- 
chronization reference signal (SRS) generator 65, 
transmission packet division data (TPD) reader 66, 
having a simitar construction to that of the first 
example shown in Fig. 6G. Generally in similar 
manner to that of the first construction, the trans- 
port packet is reconstructed by removing the sync 
block header. When an error remains in a sync 
block, the dividing position of the transport packet 
located on the sync block header can be confirmed 
by means of the transmission packet division data 
reader 66, whereby error display can be effected 
similarly to the first example. 

According to this example, since the division 
position of the transmission packet can be con- 
firmed, the error can be prevented from affecting 
on the other data except for the outstanding trans- 
mission packet. 

Moreover, by recording the information as to 
the format of the transmission packet of the input 
signal, the dividing position of the transmission 
packet can be easily confirmed and error propa- 
ganda and effect of overwriting can be suppressed 
within the range of one transmission packet 

(FRAME DIVISION FLAG GENERATOR) 

The following describes the operation of the 
frame division flag (FDF) generator 56 of the R.P. 
converter 5 with reference to Figs. 7A, 7B, 7C and 
7D. 



The frame division flag generator is fed with 
data related to frame division in the compressed 
image data in the input signal. For example, in the 
case of using MPEG signal, data of sequence 
5 header, GOP header, picture header and the like 
data is read so that the frame division can be 
detected. 

An example in the case of using a special 
reproduction signal is described as following. 

w The frame division flag generator 56 generates 

information indicating each frame division of the 
special reproduction data. In the special reproduc- 
tion mode, by storing the division information of the 
special reproduction data, the special reproduction 

75 data corresponding to one frame can be stored in 
the memory to be outputted. 

Fig. 7A shows a recording pattern in which 
frame identification data for identifying the special 
reproduction signal at every frame is added to 

20 each sync block. Thus, the frame identification 
numbers (M , f, f + 1 ) are recorded in the packet on 
each of the tracks for identifying the special re- 
production frames. In the special reproduction 
mode, the signals of the same frame are collected 

25 and outputted as much as possible, and therefore 
the frames forward and backward can not be 
mixed, resulting in improvement of image quality. 

As described above, by recording the informa- 
tion indicating the division of the auxiliary frame 

30 data corresponding to each auxiliary frame in the 
recording operation, the auxiliary frame data cor- 
responding to one frame can be easily collected 
and the mixture of the frames can be prevented in 
the special reproduction mode. In particular, also in 

35 the reverse reproduction mode, since the auxiliary 
frame data can be collected in a unit of one frame, 
the data for one frame can be easily rearranged 
reversely. 

In addition, as a method of indicating the frame 

40 identification information for identifying the special 
reproduction signal at every frame, it is not neces- 
sary to limit to this example that the signal for one 
special reproduction frame is recorded in a unit of 
track, and any recording unit can be utilized. 

45 Moreover, it is not necessary to limit the frame 

identification information indicated as f-1, f and 
f + 1, and any reference numeral can be utilized for 
indicating this information so long as the order of 
frames before and after can be distinguished. 

so The above feature of the operation can be 

utilized for the case of the normal reproduction 
signal to obtain the frame division information in a 
similar manner. 

In addition, instead of recording a division flag 

55 of a frame in each sync block, the frame division 
information can be recorded in the AUX sync 
block. 
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With the operation as described above, a flag 
indicating a type and position of division of a frame 
is recorded in the AUX sync block as shown in Fig. 
1D. 

Figs. 7B, 7C, and 7D show a relationship be- 
tween the image signals and the recording tracks. 
It is to be noted here that the header portion of I 
picture, namely, the header portion of GOP and the 
terminating position of I picture portion are re- 
corded as the frame division information. 

Next, the reproduction operation is described 
as following. 

In the case where a flag for setting position in 
magnetic tape reproduced from the AUX sync 
block establishes the dividing positions at each 
sequence, GOP and frame in the magnetic tape, 
normal reproduction transmission packets are gen- 
erated at each of the sequence, GOP and frame. 
Otherwise the case, transmission packets are gen- 
erated at any unit, for example, at an interval of 
1/30 second. 

When in executing an overwriting operation, by 
overwriting after the terminating position of the 
recorded data, the data can be connected at a 
redundant boundary portion. Moreover, the data 
portion compressed by inter-frame coding for still 
image picture transmission can be separately taken 
out. 

As described above, dummy data is supplied 
for the portion after the dividing positions of the 
transmission packet, GOP and the like of the input 
signal, in a unit of sync block, track and the like on 
the recording medium, whereby the header posi- 
tion of the division of the subsequent input signal 
can be located in the header frame in a unit or 
recording, whereby the header position can be 
further easily detected. Moreover, the effect of 
overwriting can be minimized. 

It is to be noted that, although the dividing 
position of I picture is described in this example, 
information of dividing positions of other frame can 
be utilized. In particular, since the starting position 
of I picture or P picture subsequent to B picture 
corresponds to a portion to which bidirectional pre- 
diction is not effected, the disturbance in frame due 
to te previous data can be avoided even when the 
data after that division is rewritten by overwriting. 

(SYSTEM CONTROLLER) 

Fig. 8A shows a construction of the system 
controller 4 which comprises an input bit rate (IBR) 
detector 80, sync block position data (SBP) setting 
unit 81 , auxiliary signal generation (ASG) controller 
82, AUX data (AD) setting unit 83, main clock 84, 
microprocessor (CPU) 85, external display (ED) 
controller 86, tape feeding (TF) controller 87, and 
transmission packet reconstruction (TPR) controller 



88. The TPR controller 88 generates transmission 
packet of input bit rate, transmission packet size 
and data indicating presence or absence of inter- 
ference signal, and in the case of a signal which 

5 can not be recorded, the content thereof is in- 
formed to the external display controller 86 by 
controlling the LED display. 

The obtained data is set by the AUX data 
setting unit 83 so that the data together with data of 

10 recorded date and time and the like data in a 
predetermined data arrangement pattern of AUX 
sync block. 

In the TF controller 87, a tape feeding speed 
setting signal of the driving unit is produced based 

75 on the external control signal indicating the tape 
speed set by a operator. 

At this stage, data relating to presence or ab- 
sence of a special reproduction data, types of the 
data and repetition times recorded in the AUX sync 

20 block are obtained through the AUX data reader 12, 
whereby the tape feeding speed is controlled so 
that the special reproduction data can be correctly 
reproduced. 

The AUX data is also fed to the TPR controller 

25 88, and when a special reproduction is intended to 
be executed under the condition that there exists 
no special reproduction data, the content of impos- 
sibility of generation of a special reproduction data 
is confirmed by controlling the LED display by 

30 means of the external display controller 86. 

The TPR controller 88 controls the recording 
packet selector 16 and signal reconstructor 17 so 
that, the transmission packet of the reproduction 
signal is constructed from the recording packet of 

35 the normal reproduction signal in the normal re- 
production mode or from the recording packet of 
the special reproduction data in the special re- 
production mode. 

The following describes the operation thereof in 

40 the recording mode. 

The input bit rate detector 80 generates an 
average data rate based on the count value of the 
input signal in a predetermined time period, exter- 
nal control signal, or data relating to the bit rate 

45 contained in the input signal. 

For example, when using an MPEG signal as 
an input signal, the number of multiplexed pro- 
grams in the data and information as to the data 
rate of each program are recorded in a header 

so portion of a special transmission packet called as 
"PSI", these information are read for obtaining the 
mean value of data rate. Alternatively, the data rate 
of the input signal at the current moment can be 
calculated according to variation of the input 

55 amount fed to the buffer memory 1 or storage 
amount of the data stored in the buffer memory 1 . 

In the case where the difference from the rate 
of the input signal can not be absorbed because 
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the recording circuit 10 executes the recording 
operation at a constant data rate, the switching 
timing of the switching selector 8 is controlled by 
the sync block position data setting unit 81 so that 
a sync block of dummy data is added to be re- 
corded for compensating the difference. 

At this stage, a flag indicating the starting and 
terminating positions of recording of the dummy 
data may be formed by the sync block position 
data setting unit 81 and the flag may be recorded 
in the AUX data sync block, instead of recording in 
each sync block header the flag identifying whether 
the data is dummy data, as described before. 

Thus, in addition to the input compressed tele- 
vision signal, the dummy data sync block and flag 
indicating the position of the dummy data are re- 
corded on the magnetic tape 101. 

The flag indicating the position of the dummy 
data is derived out of the AUX data sync block by 
means of the AUX data reader 12 so that the 
recording packet selector 16 identifies based on 
the flag and ID data whether the data is related to 
the auxiliary sync block, normal reproduction sync 
block, or dummy data sync block. In the case of a 
dummy data sync block, this data is abandoned 
and subsequent process is not carried out with no 
data outputted. 

By adding the dummy data of data rate cor- 
responding to the difference between the recording 
rate of the recording medium and the input trans- 
mission rate of the input signal, the data can be 
recorded only according to the recording rate of 
the recording medium irrespective of the difference 
from the transmission rate of the input signal and 
variation therefrom. 

In addition, by recording the data relating to 
the boundary position between the input signal and 
the added signal, the position of the dummy data 
can be confirmed in the reproduction mode so that 
the input signal can be easily separated and repro- 
duced. 

In this example, although the number of mul- 
tiplexed programs in the data and information as to 
the data rate of each program are read for obtain- 
ing the mean value of data rate, alternatively, the 
data rate of the input signal at the current moment 
can be calculated according to variation of the 
input amount fed to the buffer memory 1 or storage 
amount of the data stored in the buffer memory 1 , 
it is to be noted that, when the dummy data cor- 
responding to the difference of the rate is added to 
be generated so that the buffer memory generates 
its output data at a constant rate, the measurement 
of the data rate of the input signal in a predeter- 
mined time period is not necessary. 

In the sync block position data setting unit 81, 
as shown in Fig. 8B, the positional data can be also 
set in such a manner that, any optional number of 
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tracks, e.g., ten tracks are assembled as one unit 
to form one group of tracks so that the data of 
transport packets is not located extending over 
different groups of tracks. 

5 Fig. 8C shows an example of a control signal 

fed to the switching selector, where the location of 
the AUX recording packet, normal reproduction sig- 
nal and dummy recording packet are depicted in a 
group of ten tracks. 

to As a result, in such a case that an error correc- 

tion code is added in a unit of ten tracks, the 
matching or integrity is improved when in control 
operation. 

When the header position of the track on the 
75 magnetic tape has a sync block recorded with the 
header of the transport packet to be started there- 
from, it is avoided that one transport packet is 
recorded extending over different two tracks, facili- 
tating to return back the data to the transport 
20 packet in the reproduction mode. At this stage, a 
dummy data sync block is supplied to fill the 
remaining portion. 

Fig. 8E shows a recording pattern as a third 
example of setting a sync block positional data in 
25 the sync block position data (SBP) setting unit 81 , 
where the tape track has both a region for record- 
ing a normal reproduction signal and a region for 
recording a special reproduction signal. 

For example, since tape feeding speed is in- 
30 creased in the high reproduction mode, only a sync 
block signal of a limited portion on the tracks can 
be read. Under consideration of this matter, by 
locating the sync blocks having a special reproduc- 
tion signal recorded therein on a locus on a mag- 
35 netic tape to be scanned by the magnetic head, a 
lot amount of special reproduction signals can be 
effectively read even in the reproduction mode. 

Fig. 8D shows an example of a control signal 
fed to the switching selector, where the location of 
40 the AUX recording packet, normal reproduction sig- 
nal is depicted in a group of ten tracks. 

Fig. 8F shows a fourth example of a recording 
pattern, where the same special reproduction sig- 
nals are repeatedly recorded on the tracks continu- 
es ously formed on the magnetic tape. By repeatedly 
recording the same special reproduction signals on 
the serial n tracks, omission of reading the special 
reproduction signal can be prevented even if the 
head is displaced from its scanning tracks. 
50 For example, in a x8 high speed reproduction 

mode, by recording the same special reproduction 
signal 16 times in a zone belt pattern, either Lch 
head or Rch head may read the signal in the 
special reproduction region without fail. In this 
55 case, a complicated tracking accuracy is not nec- 
essary. Moreover, similar effect can be obtained by 
executing two times of scanning of either the Lch 
or Rch head. 

15 
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At this stage, since an identification signal for 
identifying the recording signal is added to each 
sync block, therefore the signal can be correctly 
decoded in the special reproduction mode even 
when the special reproduction signal is recorded in 
any optional packet on the tape track. 

Figs. 8G and 8H show a relationship between 
the image signals and the recording tracks as a 
fifth example of the recording pattern, which is 
similar to that shown in Figs. 7B, 7C and 7D except 
for recording dummy data after dividing positions. 

In this example, by providing dummy data re- 
corded on portions after dividing positions, the 
starting positions of GOP always correspond to the 
sync block positions, and therefore the dividing 
position of GOP can be further easily identified. 

Moreover, it is advantageous that the frame 
can be correctly reproduced without disturbance 
even when overwriting of a track header which is 
comparatively easily realized. 

As described above, the dummy data is sup- 
plied to the portions after the dividing positions of 
transmission packet and GOP of input signal in a 
unit of sync block and tracks formed on the record- 
ing medium, whereby the header position of the 
division of the subsequent input signal can be 
located at a header frame of the recording unit, 
facilitating to detect the header position. Also, the 
effect of the overwriting can be minimized. 

It is to be noted here that, although the dummy 
data is recorded in a unit of tracks, other unit can 
be utilized. In particular, in the case where error 
correction or rearrangement is performed extending 
over a plurality of tracks in a recording mode, it is 
preferable that the dummy data is adjusted so that 
the header positions coincide in a unit of the tracks 
of the same number. Moreover, although the divid- 
ing positions are detected in a unit of frames, other 
unit such as GOP, sequence, MBS and macro 
blocks may be used. 

(SYNCHRONIZATION REFERENCE SIGNAL PRO- 
CESS) 

Fig. 9A shows a first example of a construction 
of the synchronisation reference signal generator 
65 shown in Figs. 6G and 6H, which comprises a 
variable length code (VLC) analyzer 90, synchro- 
nization reference signal (SRS) detector 91 and 
synchronization reference signal (SRS) rewriter 92. 

When the generated special reproduction data 
is converted to a transmission packet format, the 
synchronization reference signal is detected by 
means of the synchronization reference signal de- 
tector 91, and the resultant output is rewritten by 
means of the synchronization reference signal re- 
writer 92. 
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There is some case that the header portion of 
the transmission packet of MPEG2 signal contains 
a synchronization signal of any one or all of the 
PCR (Program Clock Reference), PTS (Presenta- 

s tion Time Stamp), DTS (Decoding Time Stamp) 
shown in Figs. 9B and 9C. Among these portions, 
the parts indicating the time point, namely, the 
program clock reference base 33 bits or pro- 
gram clock reference base 33 bits plus pro- 

io gram clock reference extension 9 bits shown by 

inclined lines portion in PCR, and the portions of 
33 bits (3+15 + 15 bits) shown by inclined line 
portion in PTS and DTS, are rewritten in accor- 
dance with the tape drive speed in the special 

is reproduction mode. For example, when the re- 
production speed is increased two times, the time 
difference between each adjacent two PCRs be- 
comes haff. The switch 95 selects the normal re- 
production data or special reproduction data, which 

20 the output is applied to the formatter. 

As described above, according to the first ex- 
ample of the construction 65, by rewriting the auxil- 
iary signal of synchronization reference signal in 
the reproduction mode, the special reproduction 

25 using the auxiliary signal can be performed in any 
reproduction speed in a range so long as the 
auxiliary signal can be reproduced. In this case, the 
synchronization reference signal processor 55 
shown in Fig. 6A is not necessary. 

30 The following describes the second example of 

the synchronization reference signal processing 
construction with reference to Figs. 9D, 9E and 9F. 

Figs. 9D and 9E shows the second example of 
the construction of the synchronization reference 

35 signal (SRS) processor 55 and synchronization ref- 
erence signal (SRS) generator 65 respectively, 
where the SRS processor 55 comprises a synchro- 
nization reference signal (SRS) remover 96 while 
the SRS generator 65 comprises a PID catcher 97 

40 and synchronization reference signal transmission 
packet (SRSTP) generator 98. 

In the SRS processor 55, a synchronization 
reference signal is removed from the special re- 
production data by means of the synchronization 

45 reference signal remover 96. 

In the SRS generator 65, a synchronization 
reference signal transmission packet containing the 
synchronization reference signal is generated and 
added by means of the synchronization reference 

so signal transmission packet generator 98. 

As shown in Fig. 9F, the generated packet 
contains PCR, PTS and DTS. Among these por- 
tions, the parts indicating a time point, namely, the 
portion of 13 bits depicted by inclined line portion 

55 in PCR, and the portion of 8 bits depicted by 
inclined line portion in PTS and DTS, are gen- 
erated in accordance with the tape drive speed in 
the reproduction mode. 

16 
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As described above, according to the second 
construction, by removing the synchronization ref- 
erence signal of the auxiliary signal in a recording 
mode and adding a packet containing the auxiliary 
signal of the synchruni^dliun reference signal in a 
reproduction mode, the special reproduction using 
the auxiliary signal can be effected in any re- 
production speed so long as the auxiliary signal 
can be reproduced. 

In this stage, the synchronization reference sig- 
nal can not be correctly generated during a period 
of proceeding of the reproduction speed from nor- 
mal speed to high or low reproduction speed or a 
period of the reproduction speed varying in the 
special reproduction modo Therefore, in order to 
compensate this error, the SRSTP generator 98 
generates the packets containing the synchroniza- 
tion reference signal during the periods mentioned 
above. 

As described above, by generating the packets 
containing the synchronization reference signal 
when the reproduction speed is varied in the re- 
production mode, a correct synchronization refer- 
ence signal can be fed to the decoder even in the 
period when the reproduction speed is varied with- 
out data outputted in the reproduction mode. 

The following describes the third example of 
the synchronization reference signal processing 
construction in which the construction of the sync 
ref. signal processor 55 is the same as that of the 
sync ref. signal generator 65 in the first example 
shown in Fig. 9A. In the third example, the rewriting 
of the data is executed in the recording process 
instead of performing in the reproduction process. 
In accordance with the degree of the reproduction 
speed applicable in the special reproduction mode, 
the special reproduction data corresponding to the 
types thereof are only generated as shown in Fig. 
8E. In this stage, the position of the synchroniza- 
tion reference signal is detected based on the 
respective special reproduction data by means of 
the SRS detector 91, and further the synchroniza- 
tion reference signal is rewritten by means of the 
SRS rewriter 92 as shown in Fig. 9A. 

In the reproduction mode, the data arrange- 
ment pattern is returned back to the pattern same 
as that at the generation process without adding 
nor rewriting the synchronization reference signal 
especially, whereby the additive data such as di- 
vision data of sync block is removed to recover a 
data format which is acceptable for the external 
decoder. 

As described above, according to the third 
example of the construction, by rewriting the syn- 
chronization reference signal of the auxiliary signal 
in the recording mode, the special reproduction 
can be effected at a specified reproduction speed 
using an auxiliary signal without rewriting the syn- 



chronization reference signal in the reproduction 
mode. 

(Embodiment 2) 

5 

Fig. 2A shows a block diagram of a digital 
signal recording and reproducing apparatus ac- 
cording to the second embodiment of the present 
invention. 

w As shown in Fig. 2A, this digital signal record- 

ing and reproducing apparatus comprises a buffer 
memory 1, a transmission packet (TP) deriver 2, an 
auxiliary signal generator 200, system controller 
204, recording packet (RP) converter 5, image data 

is recording packet (IDRP) converter 201, system 
data recording packet (SDRP) converter 202, dum- 
my recording packet (DRP) generator 7, first 
switching selector 208 formatter 9, recording unit 
10, AUX recording packet generator 11, magnetic 

20 recording head 100, magnetic tape 101, magnetic 
reproducing head 102, driving circuit 103, repro- 
duction unit 14, AUX data reader 12, deformatter 
15, recording packet (RP) selector 205, special 
reproduction signal (SRS) reconstructor 206, signal 

25 reconstructor 17, dummy transmission packet 
(DTP) generator 18, and second switching selector 
207. 

In the apparatus, the input digital signal is 
applied to the transmission packet deriver 2 
30 through the buffer memory 1 . 

The system controller 204 is fed with an exter- 
nal control signal so as to identify whether or not 
the applied digital signal has an acceptable trans- 
mission packet format. When the transmission 
35 packet format of the input signal is identified to be 
acceptable for the apparatus, the subsequent re- 
cording processes are executed. 

Whereas, in the case of having an unaccep- 
table format for the apparatus, the content indicat- 
40 ing that the input signal is not acceptable for the 
apparatus is displayed on a display panel and the 
recording operation is stopped. 

The digital signal as well as a transmission 
pulse indicating the header of the detected trans- 
45 mission packet is outputted from the transmission 
packet deriver 2 at each transmission packet. 

The auxiliary signal generator 200 generates an 
auxiliary signal separated into image data and sys- 
tem data with use of a partial or entire part of the 
so digital signal applied from the transmission packet 
deriver 2. 

The construction of the auxiliary signal gener- 
ator 200 is to be described later. 

It is to be noted here that, when an auxiliary 
55 data can not be generated due to interference data 
such as scrambles, the content indicating impos- 
sibility of generation of the auxiliary data is trans- 
mitted to the system controller 204 and then the 

17 
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subsequent process for generating auxiliary data is 
not effected. 

The digital signal is fed from the transmission 
packet deriver 2 to the first recording packet con- 
verter 5 while a special reproduction signal is fed 
from the auxiliary signal generator 200 to the im- 
age data recording packet (IDRP) converter 6, and 
a special reproduction system data is fed to the 
system data recording packet converter 202, where 
the respective transmission packets are converted 
to a recording packet format called as a sync block 
having a fixed-length of 77 bytes which is a record- 
ing unit on the tape track as shown in Fig. 1 D. 

The construction of the recording packet con- 
verter is to be described later. 

The header of 1 byte of the sync block is used 
as header information which indicates data of pack- 
ets and which the header data is added to each 
sync block. 

One bit of the sync block header is used as a 
flag for switching between the normal reproduction 
data and the special reproduction data, where a 
flag "0" is written in the first recording packet 
converter 5 for converting normal reproduction data 
and a flag "1" is written in the image data record- 
ing packet converter 201 and system data record- 
ing packet converter 202 for converting special 
reproduction data. 

By means of the dummy recording packet gen- 
erator 7, a dummy data sync block is generated 
and a flag for identifying whether or not the data is 
the dummy recording packet is recorded in each 
sync block header. 

For example, assuming that the second bit of 
the sync block header of the special reproduction 
sync block is used as a flag for evaluating between 
the image data and the system data recording 
packet, and when the evaluation flag is "1 the 
data is evaluated as the system data. 

The first switching selector 208 receives, a 
sync block composed of normal reproduction sig- 
nals transmitted from the recording packet con- 
verter 5, a sync block composed of special re- 
production signals transmitted from the image data 
recording packet converter 201, sync block com- 
posed of special reproduction system data trans- 
mitted from the system data recording packet con- 
verter 202, and dummy data sync block transmitted 
from the dummy recording packet generator 7, 
where the received sync blocks are adjusted in 
arrangement pattern based on the control signal 
transmitted from the system controller 4 so that the 
applied sync blocks are arranged in a predeter- 
mined pattern order on the tracks, and then the 
order-patterned sync blocks are fed to the format- 
ter 9. 

Next, the following describes the operation of 
the second example of the apparatus. 
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The recording packet selector 205 derives an 
identification flag from the sync block header for 
identifying the signal recorded in the sync block 
header. Then the recording packet selector 205 
s receives the reproduction mode data from the sys- 
tem controller 204 which the reproduction mode 
data indicates as to whether the operation is in the 
normal reproduction mode or in the special re- 
production mode together with indication of the 

/o degree of times of the reproduction rate. 

In the normal reproduction mode, selected is a 
sync block recording the normal reproduction sig- 
nal based on the identification flag and is then 
transmitted from the recording packet selector 205 

15 to the signal reconstructor 17. 

Similarly, in the special reproduction mode, 
selected is a sync block signal which records the 
special reproduction image data and special re- 
production system data based on the identification 

20 flag and is then fed to the special reproduction 
signal reconstructor 206. 

According to the data contained in the AUX 
sync block obtained by the AUX data reader 12, 
when it is turned out that no special reproduction 

25 signal is generated at the time of recording, since 
the system controller 204 has no data in the spe- 
cial reproduction mode, the image picture can not 
be generated, which the content is displayed on 
the display panel. 

30 In the signal reconstructor 17, the header and 

the like is removed from the input sync block so as 
to be returned to the data arrangement pattern of 
the transmission packet to be generated. 

With the above described construction, the 

35 special reproduction signal to be outputted in frame 
in the special reproduction mode is generated from 
the input image signal irrespective of the normal 
reproduction signal, and further when recording 
data in the sync block on the magnetic tape, also 

40 an identification flag for identifying whether the 
signal contained in the packet is normal reproduc- 
tion signal or special reproduction signal is simulta- 
neously recorded on the sync block header, where- 
by the identification flag recorded on the sync 

45 block header is read in the reproduction mode, and 
also in the special reproduction mode the repro- 
duction signal can be correctly decoded to be 
output, and therefore the image quality of the out- 
put displayed picture can be improved. 

so Moreover, by recording the special reproduc- 

tion data separated into image data and system 
data, the redundance due to overlapping of the 
system portion can be reduced, and therefore the 
special reproduction data can be efficiently record- 

55 ed. 

Furthermore, by recording on the recording 
medium the data identifying whether or not the 
special reproduction packet is recorded in the re- 

18 
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cording mode, even when a special reproduction 
mode is selected in the reproduction mode under 
the condition that a special reproduction packet is 
not recorded, it is possible to cope with the case 
by generating an error message and the like. 

Fig. 2B shows a construction of the auxiliary 
signal generator 200 which comprises a transmis- 
sion packet header (TPH) detector 31, packet ID 
detector 32, PES packet header (PH) detector 33, 
image signal (IS) selector 34, image signal header 
(ISH) detector 35, high band factor (HBF) remover 
36, and first and second memories 209 and 210. 

In the image signal selector 34, when the sig- 
nal contained in the transmission packet is related 
to an image signal, the header of the transmission 
packet extracted and fed to the memory 209, and 
the transmission packet data having its header re- 
moved is fed to the PES packet header detector 
33. 

In the PES packet header detector 33, the PES 
packet header contained in the PES packet is 
extracted and fed to the memory 209. The remain- 
ing PES packet having its PES packet header 
removed is fed to the image signal header detector 
35. 

The image signal header detector 35 generates 
system data such as external data indicating equip- 
ments currently connected to the apparatus and 
the connecting points therebetween, external data 
such as a flag indicating a type and size of the 
transmission packet of the signal to be recorded, 
and header data containing such as values of quan- 
tization table for use in the reverse quantization of 
the number of pixels, aspect ratio, DC and AC 
values, which are necessary when decoding the 
image signal in the reproduction mode, which the 
system data of header data output of the image 
signal header detector 35 is fed to the memory 209 
to be fed to the SDRP converter 202. 

In the special reproduction system data record- 
ing packet (SRSDRP) converter 202, various data 
such as transmission packet header, PES packet 
header, and system data are recorded, and there- 
fore a system data sync block is formed as shown 
in Fig. 2C, where reference numeral 220 denotes 
an additive data of the system data sync block and 
221 denotes the system data. In the additive data 
220 region, there is provided a flag indicating that 
the sync block is a system data sync block. 

The image data signal is fed from the image 
signal header detector 35 to the high band factor 
remover 36, where a special reproduction image 
data is produced from the signal contained in the 
packet based on the DC and AC values and EOB 
of each block, and the output data of the remover 
36 is fed to the memory 210 to be fed to the IDRP 
converter 201. 



In the special reproduction image data record- 
ing packet (SRIDRP) converter 201, the special 
reproduction image data is divided in a unit of 77 
bytes so as to form a special reproduction image 
5 data sync block. 

In the recording packet converter 5, the normal 
reproduction data is converted to the sync block 
format in a similar manner to that of the first 
embodiment. 

io Fig. 2D shows a construction of the special 

reproduction signal (SRS) reconstructor 206 which 
comprises a special reproduction image data (IS) 
deriver 240, image signal header (ISH) deriver 241, 
PES packet header (PES PH) deriver 242, trans- 

15 mission packet header (TPH) deriver 243, memory 
244, counter 245, variable length code (VLC) ana- 
lyzer 247 and switching unit 248. 

In the special reproduction mode, when the 
data signal identified by the deformatter 15 is a 

20 sync block composed of the system data, the 
header data contained in the PES packet, the 
header data contained in the transmission packet 
and the header data of the image signal are stored 
respectively at predetermined positions in the 

25 memory 244. 

When the identified signal is a recording pack- 
et composed of special reproduction image data, 
the special reproduction data is sequentially ana- 
lyzed and generated in the SRS reconstructor 206. 

30 In the variable length code analyzer 247, the 

bit stream is sequentially analyzed, and when 
reaching a position such as a frame division, slice 
division and the like to which the system data is to 
be inserted, the corresponding system data stored 

35 in the memory is generated at every division posi- 
tion. When reaching a dividing position such as 
division of 188 bytes to which the transmission 
packet header and PES packet header are to be 
inserted, the corresponding packet header is sup- 

40 plied from the memory at every division. When the 
recording position and order of the system data are 
appropriately generated and arranged suitably to 
the special reproduction data in the recording 
mode, the system data can be merely generated in 

45 the order of the reproduction order for inserting the 
system data to the division. 

As described above, in the SRS reconstructor 
206, the special reproduction data is added with 
system data, fixed length of packet, value of quan- 

so tization table obtained from the system data by 
means of the VLC decoder 247. The special re- 
production data is also added with packet data 
necessary for generating the special reproduction 
data in a packet format, with use of the transmis- 

55 sion packet header data generated by the transmis- 
sion packet header deriver 241 and PES packet 
header data generated by the PES packet header 
deriver 242, whereby the special reproduction 
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transmission packet of 188 bytes is formed to 
generate a special reproduction signal. 

In more detail, thu viduo sequence data for 
special reproduction ib generated using the head- 
ers of the sequence. GOP and picture of each 
block, and thereafter the lesultant data is provided 
with the PES packet header added thereto to form 
a PES packet, which the PES packet is provided 
with the transmission packet header added thereto 
to form a transmission packet. 

As described above, m this embodiment, by 
recording the auxiliary signal and data necessary 
for generating the decoding stgnal other than the 
signal for normal reproduction when the special 
reproduction signal is gonorated. the decoding of 
the special reproduction signal can be easily effec- 
ted similarly to the operation in the normal re- 
production mode. 

Moreover, by recording the packet header data 
necessary for forming a packet and also recording 
the system data necessary when reconstructing 
and decoding the data, packeting of the data can 
be easily effected when generating the data. 

Thus, the special reproduction signal can be 
generated with the data format and image format 
both in common to those in the normal reproduc- 
tion mode, whereby high quality of image picture 
can be obtained in the special reproduction mode. 

In addition, since the system data can be re- 
ferred to also in the normal reproduction mode, 
when an error occurs, the error can be corrected 
with reference to the system data. 

Although additive data is added to each sync 
block, any type of the additive data may be added. 

Moreover, although the sync block header is 
recorded with a flag indicating the special repro- 
duction sync block, the flag may be changed in 
accordance with the type of the special reproduc- 
tion data. For example, a sync block recording the 
DC value and another sync block recording the AC 
value of the special reproduction data may be 
distinctly formed, and a flag identifying the two 
types of sync blocks may be used. 

Furthermore, in the switching unit 248, al- 
though the transmission packet header data and 
the PES packet header data are both added as the 
packet header data, only the PES packet header 
data may be added in some case of the output 
data format. 

(SECOND EXAMPLE OF AUXILIARY SIGNAL 
GENERATOR) 

Fig. 5A shows a second example of the con- 
struction of the auxiliary signal generator 200 which 
comprises a special reproduction image signal 
(SRIS) generator 40, special reproduction audio 
signal (SRAS) generator 41 , and special reproduc- 



tion text signal (SRTS) generator 42. 

The input signal applied to the auxiliary signal 
generator 200 is applied to the SRIS generator 40, 
SRAS generator 41 and SRTS generator 42, re- 
s spectively. 

The special reproduction image signal gener- 
ator 40 has the same construction as that of the 
first example of the auxiliary signal generator, 
where the process is effected for generating a 

io special reproduction image without mixture, omis- 
sion and erroneous decoding thereof in the special 
reproduction mode. For example, intra-frame coded 
signal is extracted and the low frequency compo- 
nent thereof is further extracted. Thus, data amount 

75 can be reduced and there can be obtained an 
image of which the content of the data can be 
confirmed while with a low resolution. 

In the special reproduction audio signal gener- 
ator 41 , a special reproduction audio signal is gen- 

20 erated for generating an audio data in the special 
reproduction mode. For example, audio data por- 
tions of the audio signal contained in the input 
signals are serially connected to be generated ex- 
cept for non-audio portions in order to receive the 

25 content in auditory. Alternatively, the audio portions 
are generated at intervals of audio frame of 26.12 
milli sec. only in a predetermined period. Other- 
wise, an audio signal is newly generated in the 
apparatus to be outputted. 

30 In the special reproduction text signal gener- 

ator 42, -a special reproduction text signal is pro- 
duced for generating text data such as characters 
and symbols in the special reproduction mode. For 
example, numerals and characters are generated 

35 for displaying a count value or title when in search- 
ing operation. 

The resultant special reproduction image data, 
audio signal and text signal generated by the auxil- 
iary signal generator are fed to the recording pack- 

40 et converter 5 where the data are converted to the 
sync block format. In this stage, an identifying flag 
is added to each of the normal reproduction signal, 
special reproduction image signal, special repro- 
duction audio signal, and special reproduction text 

45 signal, for distinctly identifying therebetween. 

In the signal reconstructor, the data signals are 
recovered in a sync block unit and distinctly sepa- 
rated into normal reproduction signal, special re- 
production image signal, and special reproduction 

so audio signal, based on the identifying signal. 

In the special reproduction signal reconstructor 
as shown in Fig. 5B which comprises a special 
reproduction image signal reconstructor 44, special 
reproduction audio signal reconstructor 45 and spe- 

55 cial reproduction text signal reconstructor 46, the 
special reproduction image signal, special repro- 
duction audio signal and special reproduction text 
signal are respectively fed to the special reproduc- 

20 
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tion image signal reconstructor 44, special repro- 
duction audio signal reconstructor 45 and special 
reproduction text signal reconstructor 46. 

The operation of the signal reconstructor for 
the normal reproduction mode and the operation of 
the special reproduction image signal reconstructor 
44 for the special reproduction mode are similar to 
those of the first embodiment, and the redundant 
explanation thereof is omitted here. 

In the special reproduction audio signal recon- 
structor 45, the process effected in the special 
reproduction audio signal generator 41 is reversely 
recovered and the audio data is converted to a 
signal format decodable in a MPEG decoder (not 
shown). 

In the special reproduction text signal recon- 
structor 46, the process effected in the special 
reproduction text signal generator 42 is reversely 
recovered and the text data is converted to a signal 
format decodable in a MPEG decoder. 

By this arrangement, the contents of the data 
recorded on the tape can be confirmed both by 
visual and auditory senses, allowing to rapidly feed 
the magnetic tape to a desired position by a fast 
feeding of the tape. 

(THIRD EXAMPLE OF AUXILIARY SIGNAL GEN- 
ERATOR) 

Fig. 5C shows a construction of a special re- 
production signal generator for explaining a third 
example of a way of the auxiliary signal generation 
and signal reconstruction in the case where com- 
pressed television signals of multiplexed programs 
of a plurality of channels are recorded and repro- 
duced. 

In the special reproduction signal generator of 
this example, there is produced a special reproduc- 
tion signal capable of generating a partial or entire 
image data and audio data of each channel and 
text data such as character or symbol data in the 
special reproduction mode. 

In Fig. 5C, the construction corresponds to n 
channels of multiplexed signals, where each chan- 
nel comprises a special reproduction image signal 
generator for generating a special reproduction im- 
age signal, special reproduction audio signal gener- 
ator for generating a special reproduction audio 
signal, and special reproduction text signal gener- 
ator for generating a special reproduction text sig- 
nal. 

In the special reproduction signal reconstructor, 
the special reproduction signal is recovered by 
effecting process reversely to that in the special 
reproduction signal generator, thereby to convert 
the signal to form a signal format decodable in a 
MPEG decoder. 



In the special reproduction mode, a part of 
entire part of each channel is switched so that the 
whole special reproduction signals are outputted. 

By this arrangement, a part or entire part of the 
5 content of the multiplexed channels can be con- 
firmed. 

(FIRST METHOD OF CLASSIFYING SPECIAL RE- 
PRODUCTION DATA) 

10 

The following describes a first method of clas- 
sifying the plural types of special reproduction data 
generated in the manner mentioned above. 

In the method of the first embodiment where 
15 the data is recorded in a transmission packet for- 
mat, in a similar manner to the first construction, a 
flag for identifying between the special reproduc- 
tion data and the normal reproduction data is ad- 
ded to the header of each sync block, whereby the 
20 special reproduction data can be recorded in a 
similar manner to that of the normal reproduction 
signal. 

In this case, the types of the special reproduc- 
tion data can be distinctly identified based on the 

25 packet ID contained in te transmission packet 
header, and therefore adding of the identification 
signal identifying the types of the special reproduc- 
tion data can be omitted. However, it is necessary 
to newly form a header of a transmission packet to 

30 be added in the recording mode. In this method, 
the data can be easily converted to a transmission 
packet format in the special reproduction mode. 

(SECOND METHOD OF CLASSIFYING SPECIAL 
35 REPRODUCTION DATA) 

In the second embodiment of the method for 
recording only necessary components of each sig- 
nal, in the special reproduction mode, a header of 

40 a transmission packet is formed to be added to 
generate the resultant data in a transmission packet 
format. In this example, since it is not necessary to 
record the header of the transmission packet, the 
recording capacity of the memory can be im- 

45 proved. In this case, however, since the transmis- 
sion packet header is not recorded, it is impossible 
to distinctly identify between the special reproduc- 
tion image signal, special reproduction audio signal 
and special reproduction text signal, based on the 

so resultant data of the transmission packet format per 
se. 

Fig. 5D shows an example of an arrangement 
of an identification signal identifying between the 
special reproduction image signal, special repro- 
55 duction audio signal or special reproduction text 
signal to be recorded in a sync block on the 
recording medium, where reference numeral 300 
denotes a sync block header, 301 denotes an 
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identification signal, and 302 denotes a special 
reproduction signal. When the special reproduction 
signal 302 is a special reproduction image signal, 
an image signa! identifying signal is added to the 
sync block header to be recorded. When the spe- 
cial reproduction signal 302 is a special reproduc- 
tion audio signal, an audio signal identifying signal 
is added to the sync block header, and when the 
special reproduction signal 302 is a special re- 
production text signal, a text signal identifying sig- 
nal is added to the sync block header to be re- 
corded. Thus, even when each of the signals is 
recorded at any optional position on the tape 
tracks, the types of the signal contained in the sync 
block can be distinctly identified based on the 
identification signal to thereby reconstruct the sig- 
nal correctly. 

This example of the method is also effective in 
the case where a plurality of channels are mul- 
tiplexed. When the signal 302 is a special re- 
production signal of channel 1 , an identification 
signal identifying the channel 1 is added to the 
sync block header to be recorded, and when the 
signal 302 is a special reproduction signal of chan- 
nel 2, an identification signal identifying the chan- 
nel 2 is added to the sync block header to be 
recorded. Thus, even when signals of each channel 
is recorded at any optional position on the tape 
tracks, the types of the channel contained in the 
sync block can be distinctly identified based on the 
identification signal in the special reproduction 
mode to thereby correctly reconstruct the signals. 

(THIRD METHOD OF CLASSIFYING SPECIAL RE- 
PRODUCTION DATA) 

Fig. 5E shows a positional data recording pat- 
tern of recording a positional data relating to the 
region for recording the special reproduction image 
signal, special reproduction audio signal or special 
reproduction text signal, in the AUX sync block on 
the magnetic tape tracks. Thus, even when each of 
the signals is located at any optional position on 
the tape tracks in the recording mode, the record- 
ing position of each signal can be confirmed based 
on the positional data in the special reproduction 
mode, whereby the signals can be correctly re- 
constructed. 

This method is also effective for identifying a 
special reproduction signal of each channel. 

Fig. 5F shows a recording pattern of each 
special reproduction signal and each special re- 
production system data. 

In more detail, each of the special reproduction 
image signal, special reproduction audio signal and 
special reproduction text signal are respectively 
assembled to be recorded, while the special re- 
production image system data, special reproduc- 



tion audio data and special reproduction text data 
are recorded at positions immediately before the 
special reproduction image signal, special repro- 
duction audio signal and special reproduction test 

5 signal, respectively, for recovering each of the spe- 
cial reproduction signals. 

Thus, since there exists system data on each 
boundary, the same types of the special reproduc- 
tion data can be easily assembled even when each 

70 of the signals is located at any optional position on 
the tape tracks in the recording mode, whereby the 
signals can be correctly reconstructed by combin- 
ing with the system data located immediately be- 
fore thereof. 

75 This method is also effective for identifying the 

special reproduction signal of each channel. 

In addition, this method is also effective for 
identifying the frame divisions in the special re- 
production signal. Moreover, the auxiliary frames 

20 may be reproduced in a unit of one frame by 
locating the system data at the boundary of data of 
each auxiliary frame instead of using the method of 
Fig. 7A. 

The invention being thus described, it will be 
25 obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the inven- 
tion, and all such modifications as would be ob- 
vious to one skilled in the art are intended to be 
30 included within the scope of the following claims. 

Claims 

1. A digital signal recording and reproducing ap- 
35 paratus receiving a digital signal as an input 

data which is transmitted in a predetermined 
transmission packet format, and recording the 
input signal onto a recording medium in a 
predetermined recording packet format, said 
40 apparatus having a recording system and re- 

producing system, 

said recording system comprising: 
an auxiliary signal generating means (3) 
for generating an auxiliary signal in the trans- 
45 mission packet format based on the input digi- 

tal signal; 

a recording signal conversion means (5, 6) 
for converting said digital signal and said auxil- 
iary signal into the respective recording pack- 
so ets; and 

a recording means (9, 10) for performing a 
specific recording process on the recording 
packets and an identification signal for identify- 
ing between the recording packets of said digi- 
55 tal signal and said auxiliary signal, and thereby 

recording the processed signals onto the re- 
cording medium; and 

said reproducing system comprising: 

22 
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a reproduction signal processing means 
(14, 15) for reading out the reproduction signal 
from the recording medium and performing a 
specific reproduction process on the reproduc- 
tion signal to thereby reconstruct the recording 5 
packets and the identification signal; 

a detecting means (16) for detecting the 
reconstructed identification signal to determine 
whether the recording packet is comprised of 
said digital signal or comprised of said auxil- to 
iary signal; and 

a signal reconstruction means (17) for re- 
constructing said digital signal or auxiliary sig- 
nal in the transmission format using the record- 
ing packet comprised of the digital signal or 75 
auxiliary signal, respectively. 

The digital signal recording and reproducing 
apparatus according to Claim 1, wherein the 
auxiliary signal is recorded in a predetermined 20 
position on the recording medium. 

The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
signal reconstruction means (17) reconstructs ' 25 
the digital output signal using the recording 
packet comprised of the auxiliary signal in a 
special reproduction mode. 

The digital signal recording and reproducing 30 
apparatus according to Claim 1, wherein said 
auxiliary signal generating means (200) gen- 
erates a plurality of different types of auxiliary 
signals. 

35 

The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
recording means additionally records onto the 
recording medium the identification signals for 
identifying the plural different types of auxiliary 40 
information. 

The digital signal recording and reproducing 
apparatus according to Claim 4, wherein when 
a compressed television signal is inputted as a 45 
digital input signal, said auxiliary signal gen- 
erating means generates the auxiliary signal 
from the compressed input television signal, 
said generated auxiliary signal comprising at 
least one of: so 

a special reproduction image signal for 
outputting images in the special reproduction 
mode; 

a special reproduction audio signal for out- 
putting audio in the special reproduction mode; 55 
and 

a special reproduction text signal for out- 
putting a text signal containing text and symbol 



data in the special reproduction mode. 

7. The digital signal recording and reproducing 
apparatus according to Claim 6, wherein said 
recording means additionally records onto the 
recording medium an identification signal for 
identifying among said special reproduction 
image signal, special reproduction audio sig- 
nal, and special reproduction text signal. 

8. The digital signal recording and reproducing 
apparatus according to Claim 4, wherein when 
said apparatus receives an input signal of a 
compressed television signal composed of plu- 
ral channels multiplexed in a predetermined 
transmission packet format, said auxiliary sig- 
nal generating means (200) generates respec- 
tive auxiliary signals for all or part of the plural 
channels from the compressed television sig- 
nal, and said signal reconstruction means (206) 
reconstructs the auxiliary signals for all or part 
of the plural multiplexed channels of the auxil- 
iary signals generated by said auxiliary signal 
generating means, from the signal obtained by 
said reproduction signal processing means. 

9. The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
recording means additionally records onto the 
recording medium an identification signal for 
identifying the auxiliary signals. 

10. The digital signal recording and reproducing 
apparatus according to Claim 1 , wherein when 
a digital signal containing a compressed image 
signal is used as an input signal, said auxiliary 
signal generating means generates, as an aux- 
iliary signal, a second image signal from said 
input compressed image signal and a frame 
identification signal for identifying the second 
image signal in each display frame, and said 
signal reconstruction means reconstructs the 
digital signal or auxiliary signal to be outputted 
using the recording packet comprised of said 
input digital signal or said auxiliary signal, and 
wherein said signal reconstruction means re- 
constructs the digital signal based on the 
frame identification signal when the signal is 
reconstructed using the recording packet com- 
prised of the auxiliary signal, whereby the re- 
constructed digital signal is outputted based on 
the frame identification signal to thereby pre- 
vent the images of different frames from being 
mixed. 

11. The digital signal recording and reproducing 
apparatus according to Claim 10, wherein said 
signal reconstruction means resequences each 
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of the auxiliary frame signals in reverse order 
during a reverse reproduction mode. 

12. The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 5 
recording means records p pieces of trans- 
mission packets by m pieces of recording 
packets when recording each of the transmis- 
sion packets of the input digital signal onto the 
recording medium, and said signal reconstruc- 10 
tion means reconstructs p pieces of transmis- 
sion packets to be outputted every m pieces of 
recording packets outputted by said reproduc- 
tion means. 

75 

13. The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
recording means records the digital signal onto 
the recording medium in a manner that, each 
track is composed of q pieces of recording 20 
packets formed on the recording medium and 

the transmission packets does not across plu- 
ral recording track groups where one group 
compnses r tracks. 

25 

14. The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
recording signal conversion means comprises 
a format information generating means for gen- 
erating information relating to a position of 30 
divisions in the transmission packets of the 
digital signal, and said recording means 
records onto the recording medium the output 

of said format information generating means 

and the digital signal 35 

15. The digital signal recording and reproducing 
apparatus according to Claim 14, wherein said 
format information generating means generates 

a division information flag indicating whether or 40 
not the information relating to the position of 
the divisions in the transmission packets of the 
digital signal is generated, and generates said 
division information when the division informa- 
tion flag indicates the division information to be 45 
generated. 

16. The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
apparatus receives a digital signal as its input 50 
signal to be transmitted in a predetermined 
transmission packet format and said apparatus 
comprises a capture means (2) for capturing 
information concerning the configuration of the 
input signal, and said recording means records 55 
the output of said capture means onto the 
recording medium. 



17. The digital signal recording and reproducing 
apparatus according to Claim 16, wherein said 
capture means (2) captures at least one in- 
formation of: information of the input transmis- 
sion rate of the input signal; information of the 
effective data length in the compressed televi- 
sion signal packets, and information of the 
configuration of the packet header portion. 

18. The digital signal recording and reproducing 
apparatus according to Claim 1 further com- 
prising a capture means (56) for capturing all 
or part of the information relating to the divid- 
ing position in each frame of the image signals 
contained in the input digital signai, wherein 
said recording means records the output of 
said capture means at a predetermined posi- 
tion on the recording medium. 

19. The digital signal recording and reproducing 
apparatus according to Claim 1, wherein said 
recording means generates as an added signal 
packet a signal of a data rate equivalent to the 
difference between the recording data rate of 
the recording medium and the output data rate 
of said recording signal conversion means in 
the recording packet format, and performs a 
predetermined recording signal process on the 
output data of said recording signal conversion 
means together with the identification signal for 
identifying whether or not the signal is an 
added signal packet, to record the processed 
signals onto the recording medium, 

and wherein said signal reconstruction 
means handles the added signal packet as an 
invalid packet and does not execute the subse- 
quent process, when the reconstructed record- 
ing packet is an added-signal packet. 

20. The digital signal recording and reproducing 
apparatus according to Claim 19 further com- 
prising: 

a detection means for detecting all or part 
of the dividing positions between the frames of 
the image signals contained in the input digital; 
and an additive signal setting means (4) for 
setting the location and size of the additive 
signals so that the frame dividing positions are 
disposed at a predetermined position on the 
recording medium, wherein said recording 
means records the additive signal and com- 
pressed television signal to the recording me- 
dium. 

21. The digital signal recording and reproducing 
apparatus according to Claim 1 comprising: 

a timing reference signal detecting means 
(91) for detecting, in the auxiliary signal trans- 
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mission packet in a special reproduction mode, 
the presence and position of a timing refer- 
ence signal which is referenced by the appara- 
tus receiving the transmission packet to syn- 
chronize the operating clock, decoding timing, 5 
or display timing; and 

a timing reference signal rewriting means 
(92) for rewriting at reproducing the timing 
reference signal in the auxiliary signal trans- 
mission packet detected by said timing refer- 10 
ence signal detecting means so as to be cor- 
rectly synchronized with the current special 
reproduction speed. 

22. The digital signal recording and reproducing 15 
apparatus according to Claim 1 , further com- 
prising: 

a timing reference signal detecting means 
(91) for detecting in the auxiliary signal trans- 
mission packet the presence and position of a 20 
timing reference signal; 

a timing reference signal deleting means 
(96) for removing the timing reference signal in 
the auxiliary signal transmission packet de- 
tected by said timing reference signal detect- 25 
ing means; and 

a timing reference signal adding means 
(65) for generating and adding a timing refer- 
ence signal to the reconstructed auxiliary sig- 
nal transmission packet in a special reproduc- 30 
tion mode to be correctly synchronized with 
the current special reproduction speed. 

23. The digital signal recording and reproducing 
apparatus according to Claim 1 further com- 35 
prising: 

a timing reference signal detecting means 

(91) for detecting the presence and position of 
a timing reference signal in the auxiliary signal 
transmission packet; and 40 

a timing reference signal rewriting means 

(92) for rewriting the timing reference signal at 
recording in the auxiliary signal transmission 
packet detected by said timing reference sig- 
nal detecting means. 45 

24. The digital signal recording and reproducing 
apparatus according to Claim 23, wherein said 
auxiliary signal generating means generates 
separate auxiliary signals individually corre- 50 
sponding to each of the specific plural special 
reproduction speeds, and said timing reference 
signal overwriting means rewrites the timing 
reference signal of each of the auxiliary signals 

to be correctly synchronized with each of the 55 
special reproduction speeds, and said signal 
reconstruction means reconstructs the auxiliary 
signal according to any of the plural special 



reproduction speeds. 

25. The digital signal recording and reproducing 
apparatus according to Claim 1 further com- 
prising a timing reference packet generating 
means (98) for generating a transmission pack- 
et containing a timing reference signal to be 
correctly synchronized during the period in 
which the reproduction signal is not read out of 
the recording medium when the reproduction 
speed is changed. 

26. A digital signal recording and reproducing ap- 
paratus receiving a digital signal as an input 
signal containing a compressed image signal 
which is transmitted in a predetermined trans- 
mission packet format, and recording the input 
signal onto a recording medium in a predeter- 
mined recording packet format, and reproduc- 
ing the recorded signal therefrom, said appara- 
tus having a recording system and reproducing 
system, 

said recording system comprising: 
an auxiliary frame signal generating means 
(200, 201) for generating an auxiliary frame 
signal for generating an image signal from the 
input digital signal in a special reproduction 
mode; 

a common header signal generating 
means (200, 202) for generating a common 
header signal, which is a common required 
signal for decoding each of the auxiliary frame 
signals or a signal required for converting the 
auxiliary frame signal to the transmission pack- 
et format; 

a recording signal processing means (5) 
for converting the digital input signal, auxiliary 
frame signal and common header signal to the 
recording packets respectively; and 

a recording means (9, 10) for performing a 
predetermined signal process on the recording 
packets of said digital signal, auxiliary frame 
signal and common header signal and on an 
identifying signal for identifying said recording 
packets to thereby record the processed pack- 
ets and signals onto the recording medium, 

said reproducing system comprising: 

a reproduction signal processing means 
(14, 15) for reading out the reproduction signal 
from the recording medium to be subjected to 
a predetermined reproduction signal process 
to thereby reconstruct the recording packets 
and the identifying signal; and 

a signal reconstruction means (205, 206, 
17) for reconstructing the digital signal in the 
transmission packet format from the recording 
packet comprised of the digital signals in the 
normal reproduction mode, and reconstructing 
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the signals having the transmission packet for- 
mat from the recording packet composed of 
each of the auxiliary frame signal and the 
recording packet composed of the common 
header signals in the special reproduction 5 
mode. 

27. The digital signal recording and reproducing 
apparatus according to Claim 26, wherein said 
auxiliary frame signal is all or a part of the w 
image signal for intra-frame coded frames 
among the image signals compressed by inter- 
frame predictive coding. 

28. The digital signal recording and reproducing 15 
apparatus according to Claim 26, wherein said 
recording signal processing means locates the 
common header signal at the dividing positions 

of each of the auxiliary frame signals, and said 
signal reconstruction means reconstructs the 20 
auxiliary frame signals with the common head- 
er signal reproduced immediately before the 
current frame signal during the special repro- 
duction mode. 

25 

29. The digital signal recording and reproducing 
apparatus according to Claim 26, wherein said 
apparatus receives a digital signal as its input 
signal to be transmitted in a predetermined 
transmission packet format and said apparatus 30 
comprises a capture means (2) for capturing 
information concerning the configuration of the 
input signal, and said recording means records 

the output of said capture means onto the 
recording medium. 35 

30. The digital signal recording and reproducing 
apparatus according to Claim 29, wherein said 
capture means captures at least one informa- 
tion of: information of the input transmission 40 
rate of the input signal; information of the ef- 
fective data length in the compressed televi- 
sion signal packets, and information of the 
configuration of the packet header portion. 

45 

31. The digital signal recording and reproducing 
apparatus according to Claim 26, wherein said 
recording means records the digital signal onto 
the recording medium in a manner that, each 
track is composed of q pieces of recording 50 
packets formed on the recording medium and 

the transmission packets does not across plu- 
ral recording track groups where one group 
comprises r tracks. 

55 

32. The digital signal recording and reproducing 
apparatus according to Claim 26, wherein said 
recording means records p pieces of trans- 



mission packets by m pieces of recording 
packets when recording each of the transmis- 
sion packets of the input digital signal onto the 
recording medium, and said signal reconstruc- 
tion means reconstructs p pieces of transmis- 
sion packets to be outputted every m pieces of 
recording packets outputted by said reproduc- 
tion means. 

33. The digital signal recording and reproducing 
apparatus according to Claim 26, wherein said 
recording means generates as an added signal 
packet a signal of a data rate equivalent to the 
difference between the recording data rate of 
the recording medium and the output data rate 
of said recording signal conversion means in 
the recording packet format, and performs a 
predetermined recording signal process on the 
output data of said recording signal conversion 
means together with the identification signal for 
identifying whether or not the signal is an 
added signal packet, to record the processed 
signals onto the recording medium, 

and wherein said signal reconstruction 
means handles the added signal packet as an 
invalid packet and does not execute the subse- 
quent process, when the reconstructed record- 
ing packet is an added-signal packet. 

34. The digital signal recording and reproducing 
apparatus according to Claim 33 further com- 
prising: 

a detection means for detecting all or part 
of the dividing positions between the frames of 
the image signals contained in the input digital; 
and an additive signal setting means (204) for 
setting the location and size of the additive 
signals so that the frame dividing positions are 
disposed at a predetermined position on the 
recording medium, wherein said recording 
means records the additive signal and com- 
pressed television signal to the recording me- 
dium. 

35. A digital signal recording and reproducing ap- 
paratus having a recording system for record- 
ing a digital input signal onto a recording me- 
dium and a reproducing system for reproduc- 
ing the recorded signal; 

said recording system comprising: 
an auxiliary signal generation judging 
means (50) for determining whether or not an 
auxiliary signal is generated in accordance with 
the digital input signal; 

an auxiliary signal generating means (3, 
200, 11) for generating an auxiliary signal 
based on the digital input signal and generat- 
ing an auxiliary signal generation indicating 
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data indicating the generation of the auxiliary 
signal when said auxiliary signal generation 
judging means determines an auxiliary signal 
is generated, and alternatively generating an 
auxiliary signal non-generation indicating data 5 
indicating no generation of an auxiliary signal 
when said auxiliary signal generation judging 
means determines an auxiliary signal is not to 
be generated; 

a recording signal conversion means (5, 6, w 
201, 202) for converting said digital signal and 
said auxiliary signal to recording packets; and 

a recording means (9, 10) for subjecting 
the auxiliary signal generation and non-genera- 
tion data and the recording packets to a spe- 15 
cific recording signal process, and recording 
the processed recording signal to the record- 
ing medium, and 

said reproducing system comprising: 

a reproduction signal processing means 20 
(14, 15) for reading out the reproduction signal 
from the recording medium and performing a 
specific reproduction process on the reproduc- 
tion signal to thereby reconstruct the recording 
packets and the auxiliary signal generation and 25 
non-generation data; and 

a signal reconstruction means (17, 206) for 
reconstructing the digital signal or auxiliary sig- 
nal to be outputted using the recording packets 
comprised of said digital signal or auxiliary 30 
signal when the reconstructed auxiliary signal 
generation data indicates generation of said 
auxiliary data, and for reconstructing said digi- 
tal signal to be outputted using the recording 
packet comprised of said digital signal when 35 
the reconstructed auxiliary signal non-genera- 
tion data is generated to indicate no generation 
of said auxiliary data. 



a non-decryptable information adding 
means (11) for adding non-decryptable infor- 
mation to the auxiliary signal when said de- 
crypting evaluation signal detection means de- 
termines that the input signal cannot be de- 
crypted; and 

an output prevention means (18) for pre- 
venting reconstruction and output of the auxil- 
iary signal when the non-decryptable informa- 
tion is added to the auxiliary signal. 



36. The digital signal recording and reproducing 40 
apparatus according to Claim 35, wherein said 
auxiliary signal generating means generates 

the auxiliary information generation data com- 
prised of plural types of auxiliary information. 

45 

37. The digital signal recording and reproducing 
apparatus according to Claim 35, said record- 
ing means records the auxiliary signals at a 
predetermined location on the recording me- 
dium. 50 



38. The digital signal recording and reproducing 
apparatus according to Claim 35, further com- 
prising: 

a decrypting evaluation signal detection 55 
means (2) for detecting a decrypting evaluation 
signal in the input signal for determining 
whether the input signal can be decrypted; 
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